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UNITED STATES OF AMERICA ‘Docket Copy
DEPARTMENT OF THE INTERIOR IDM-E 544
" DEFENSE_MINERALS EXPLORATION ADMINISTRATION

EXPLORATION PROJECT CONTRACT?

" Iz 13 AGREED this ......58h. .. day of JUBBmrees 1953, bet the United States of America, acting
through-the Department.of the Interiox, Defense Minerals Exploration -Administration, héi'eip?iter called the “Government,”
“and: M ikt e, iy v A, as. { i Basne

s, ARG, a0l e

tows: Bl 54 wed Forth i Anned $iand .
Thig-agreement is-entered into ‘under tlie authority of the D
entitled “Governnient. Aid fn Defense Dxploration P
5] iat certain land sitiated in 44 State s

“reinéfber called the "Ope;';ator,” as

. CARTIOLE 1. Authordty for conirac

B0, a3 aended; pursuant to DMEA |
2. Ope :

" (b) it the Operator is o Josses, in possession and entitled to possession, and ﬁe Gwiier’s Consent 6 Lien 18 attached,
- TH i g,

‘Opérator shall devote the Jand.and all existing improvéments, facilitfés, buildings, installations, and appurtenances to
bses of the exploration projéet without dny allowanee for the use, yental valiie, déprediation, depletion, or other cost of
acauiving, owning, or holding possession thoveof, .. R . ; . -

-0 Anviele 80 Ewploration projéct~The Operator, within .

i

[

i R ‘\ﬁorkrcn'p.‘pmjo_,ct of exploration for® ..._.. _@m‘}wzzz*?
1

H

d&&s'frqn_rthe date of this contract S)’l.ii]i éggﬁmance

“ " in*or upon the deseribéd }and; and shall bring the project to complation ‘within 8 eriod -of 3 imenisigy

. ‘dits oi"this contract. Tlile work 1o be pevformed is more fully dasexibed in Exhibif “A” attached hereto, which, with any maps
- ron dxawings thexeto attacl

- after pPyovided;

son o ARTICLE 4 Performance of fhe worke—{a) Operator's raspmxgibilz‘ejé. The woik shall be performed eﬁicienﬂ% exportly, in -
3 wo_r)gns.phke mannet, in acgopdance with, good mining standards.and State yeguintions for-hoalth and safety nnd for sworkmens!
., .Compeneation and'i!m&]oyers’ lability Jusurance, with suitable and adequate equipment, mateiials,-and-laboy, to bring the project
i, .o do.complation within the'time fixed, To-the extent specified in Bxhibit “A," attached hexeto, the work may be performed by inde-
“ - wpendent conbractor or contractors; and-work not specified in Exhibis. “A7 for performance f)y independent contractox may wtever: .
¢ 7. theless be g6 performed tipon amendment of Byhibit “A," ay rgreed to by the parties, to state the work to be so performed and
* - the'estimated unib costs thereof, as. provided heveafter. e - . .

(&) Indepeadent contrasis.—Any ndependent conivact for’ the performance of ‘work-shall be on & unit-prics basls (such asg
. r Toot of duilling, per foot of drifting; per houx of bulldozey operations, pey cublo yard of material moved), or on some: basis
" ¥ thab will indicate:the "mount dwe for work pexformed at ang stage of the work to'be parformed under duch independent contiact.
- The-Géveximens-shall not e nor be considared 1o be' a parly to any stch independent contract, and the Government's right to .
- teiminate the exploration projcot-contrnct inder sny o ritsprovisions shall not in any manner be affected by reason of any -
: such independent. onitract:. If 'the refevence in Exhibjt A’ " to any such’ independent contract-stntes that the Govexnments.
A roval thereof is re(‘gnlired, the Govexpment may rYefuse to participate in the cost ‘thercof unlegs and wntll 3t has given its - .

rapproyal 6f the Independent contiact.

.- {0): Governament, may. tnspeet.—The Government -shail have.the vight to enter and observe and,inspeet the . svork ab alt .~
reasonable’times, and the Oporator shall provide the Government with all available mesns for doing-so - The Goveynmeit may
“eongult with am\f advise the Operator on ul) phases of the work, - N . ; . o - -
ARTCHE B, Eitinated costs of the projeot.—A statement of -the estimated cost of the projeet is set forth in Exhibit “A
ttached hereto, Except insofar as any itém of requivement or the estimated cost thereof set foxth In Bxhibit “4% i5 thers or
elséwhere designated:as-an “allowable maximum,” such items of requivement and of related cost ave estimates only, and may be
exceeded fo the pxtent that the Govérnment inay {rom time to. time approve for the most.economic and benefiaial performanee
of"the work- within the limitation of the total aggregate estimate of costs. The Govermment's.approval of any such excess
“over_the'estimate for an Stem of roguirement ox velated cost will be sigmified by ifs approval and Im?m\enb of.-any inivoice ox -
oucher. for-payment whick expressly ealls atiention to sueh sxcess, ‘Ttems expressly deslgnated in Exhibit "A% or whex'é as -
Bl(‘;ﬁw%le yanxbmuin'! and-the total ‘aggyegate estimated cost ave mitations, and any “excess-thexein will beforithé sole aceount

ed, axe made & part of this contraot, “The Government will dontribute to the cost of this work a3 heve-

& @

ator j_n-wfn'vchvt_he Government will not participate. . e R .

6. Allowable costs of ile projeat—(a) The- costs .of the project in Which, the Governinént wil
oflowingt -~ -~ L 87 8 ! o .

onbracts.Payments to indépentent: contractor
any work to be pexformed -under an- inde
t AN terms of ‘the. esthnated numbers of u

¥ rhated total amoulit to be paid to the ind

the Government.will not contiibute, |

rhicipgta in the:payments t6 ths i

he y&vsig}:\s of the éxploratbic
*the

sindey
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e n
ssbirind i'v"iShn.lL
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neering and geologieal

{2} Dabor, . supsrvision,: -
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(b) The Government's paymen 1 all enses Il ho based on actunl, necesst  2osts (in¢  ng contract unit prices
ineurred not in excess of any "allowi... maximum,” and not in excess of the Axed gcrce...nge of the tu.ul aggregate estimated cost,
Costs will ba considered to be incurred only as they are or become due and payable. :

(¢} No items of general overhead, corporate management,interest, taxes (other than payroll and sales tcxesz or any other
indirect costs, or work performed or costs incurred hefore the date of this contract, shall be allowed as costs of the projeet in
which the Government will partieipate.

ARTICLE 7. Reports, accounts, audils.—(a} Progréss raporis. 'The Operators shall provide the Government with monthiy
reports of work performed and costs {including contract unit prices) jneurved undex the contract, in quintuplicate (five copiesy,
upon forms provided by the Government. These progyess rapoxts shall be cextified by the Operator, and shall constitute both the

- Operator’s jnvoice of costs incurred on the. projest during the period covered: by the report and his voucher for rapayment by
the Government, unless ths Governmant requires fhe use of a standard voucher form with involce attached, Progyess repoxts
shall inelude surface and/or underground engi i logical maps or sketches showing the progress of the exploration, with
assay-Teports on samples taken concurrently with the advance in mineralized ground.

{1} Final report——Upon pletion of the exploration work or termination of the contract the Operator shall provide the
Government with an adequate geological and engineeving veport, in quintuplicate (five copies), ineluding an estimate of ore
reserves resulting from the exploration work. . . ST : co

() Compliance with requirements.—If, In the opinion of the Goveimment, any of the Operator’s xeports wre insufficient
or incomplete, the Government may procwrs the making ox complétion of §uch.xeports and attachments as an expense of the
exploration work; and the Government may withhold approval and payment of any vouchers depending upon insufficient or
incomplete reports. . R D e s -

(d) Accounts and ahdits—The Operator shall keep suitabls records and accounts of operations, which the Government may,
inspect and audit at any time, The Government may at any tithe requ n-audit of the Operator’s yacords and accounts
8 certiﬁndgxub}lc necountant, the cost theréof to be treated as a cost of” ojéct.” The Operator shiall keep xeserve
recprds and’ accounts-for at lpast 8 years after the comipletion of the project ox the termination of this gontract. Upbdn the o

. pletion of the project or texmination of'the contvach the Ope¥ator ghall- provided in-Article'12.:

- Arrrore 8, reent of the allow
 costs incuxyed, as they accrue, in an ag : U, &
3 "-" Y _»";U-, tak the agreed, ssti 0! { >’ (Goversment will paxticip
Vv , that until ‘the Operatov’s’final ¥epoxy an 1 acéounting Hiave.been rends verninent, and apy, final audi
- -3ng Yemuired by the' Government has been made; and.a"final settlement-of the- contract has de, the. Governpment may )

T withhold from th h
" the Govérnment mig] :
N - (b) The Government may make any.pé

¢ of the Operator, rather than.to the Opargtoy,

ot in gxee
ht have been ealied upon to pay undex the teérms. of the sonbract.”
Pl

een’ me
last voucher or vouohers such aums 25 ib.sees it not in exeess of ten (10) perpent of the maxifnum total which

= payments dikest bo Jid i to supplies, for thie Aosount -

ah

. ArvioLs 9 Repayment by Operalori—(a) Tf, at any time, the Gov 4 ibvary or ?j de nt from
whieh production may be made has resulted from the explovation.work, the Qovernment, me not Jater than 8.months atter
thie Operator; has vendered the required: finsl seport. and final-atcount, ma; ettify'§ heO; hé certifica-

n.writing to-the of, :

Inthe "event,‘p% sug ification, any, minerals

it of this ‘dontract) -inc}\'zd[ng.‘hh{ mined or
perator, or: his-Suecessor iu.interest shall -

et amounts realized from the sale -

nn‘nﬁeg.:qrm‘etgl, until the total’
a) whiche:

“tion shall deseribs by é/gr», n 2.0f,
© mined oi producsd froxa fhe land déseribed in Article 2 within'ld yeaxs from-the'

. produced hefore'the certification, shall be subject io a percantage: royalty which the.
! ‘pay 1o the Government, upon the net smelter raturns, the nef concentrato:

.ox "ot & it Lb'.l' gf ttl}l':'y such prod ; n, in \yilmteve)&{ox? ﬁisposedvd
amount confpibu y: e 1L} ithoud, intex -8 Zully, xe) 5.
as ip!lows:l%&“&tggs‘fﬁi@ﬁi G:%‘i % %{‘{gg{zﬁ%ﬁ%ﬁ% %?ﬁx'; t'}?&%g?
.77 - .{1) One.pnd one-hdlf (134) percent of any such net amour t
L, (2) Oneraid one-half (1% ge; § of dny such peb ampunt;
., additional fuil ifty cents (30.50) by Which sueh net amounts excedd:
pareent’ of ‘sheh net’ smounts, coor T R . X e
(¢ = 7{(Por instance: The porcentage.royalty on a net.amount of five dollaxs ($5.00) per'ton would bb orie dxd one-half (143)

“Dercent; on &'net amount of ten dollara (310.00). per ton, thvee and one-half-(33%) percent)) - . ‘
(b

the.nature.of the discovery o:\"‘d@avalépmenh

ther

Lol 2 As heve vsed, “net-smelter yeturas,” “net condentrator rebuvris,” and “other net amonnts realized from the sele or other
- disgmsi fon,” mean gross revenue from sales; or if not sold, the jnarket value of the material after it is mined in the form in-
. :whith énd the place where it is held. “In the ease of Integrated operations imwhich the'material is noy disposed of na such,
i g)‘e{ge tgrlr{§ mean what is or would Le gross income from mining operations for percentage depletion puxposes in income-tax
. determination, - . . . . i . P il o L
i Y (o) o secure the payment of its percontage Yoyalty, the Government shall have-and is hereby granted alien upon the Jand: -
. gleireri]bed ig\dArticle 2 and upon any produetion of minerals therefrom, until the royalty claim s extinguished by lapse of time or
- .is fully paid.. L . . R K MO i
< *(d) This artiels ja not to be construed ng imposing any obligation on the Operatox or the Operator's successor in intersst
to engage in any mining or production operations, . IR e . .
. ARTICLE 10, Assignment, transfer, or loss of Operator's interest—Without the written consent of the Government, the
Opevator shall not assign or.otherwis: transfer or hypotheeate this contraet 'or any. rights thereunder: . 'The Opevator shal not
> make any voluntary nor permit any involuntary transfer or convey of the.Oparntor’s rights.in the land described in Axticle 2,
- “without Tnnking suitable provision for the preservation of the Government's right to a-percentage yo¥alty on produotion and’
~lien for the payment.thereof; Provided, that meve failure by the Operator to'maintain the Operator's xights in the land, without
any- Consideration xunning to the Oparator officr than relief from the cost of mam,tainmg such rights (as.by suirehder.of a
“leasehold, failure -to. perform assessment work, ox fallure to exercise an:.option), coupled With complate abandonnient by the
. ‘Operator of all interest in or operations on the Jand-for a-period of 10 years from tlie date of this contrnet, shall not constitute
seh'n-fransfer or conveyance.. Should the Operator make or permit aby tfarsfer or conveyance in violation, of this provisiod,
the Operator shall be and vemsin.Jiable for payment 1o the Government of the same amounts, at' the same times, as would have
- v - been paid under the terms of the percentage xoyalty on ;productlon. If £6r any reason the net smalter Yetiirns, neb coneontrator -
-+ ‘returns, ox other net amounts realized from the sale or other disposition of such-}tmducﬁon-are’not available-as 8 means of mebsy
uyihg the amount of the.Opérator's Hability, the amount thereof shall be estimated as well as may: be, and in the event of dispute
" 88 ta such esthmates, the determination theéreof by the Administyator of Defense Minerals Exploration Administration orby hls
" ‘guccessor shall be final and binding upon the Operator S ' R B ‘ .
oo, Anmiows 11, Title to and disposition of property.—All facilities, buildings, fixtures, equi t, or other jtems costing. more
* - than $50.00 each, paid for or purchased with funds contributed jointly by the .Operator and the Governmient, although title may
- .'bé takenin the name of the Operator, shall belong to the Operator and the Guyetx;nmlenht jgi,r;bly;: in prgport!on ‘to their respestive = -

" contributions, and upon the completion of-the worlt ox the termi of thé eon of promptly by the Opexa.- .

tor for the joint account of the Government and the Operator, efther by véturn to the vendox, by salé to others; or purchaseby the-..
“Operator of a Price at least oy high aa conld otherwise'be obtained, as'may appear to be for the hest interest of the Goversiment, ..
* . inless-the Government, in writing, walves its intérest in any such item. Y. plish:-such dishgsition, -the Opera-
“tot ‘shall dismantle, sever from-the land, and vemove any such item, the cost thereof to be for the jeint accountof the pavtiesin - °
- praportion to theli respective interests, If the Operatoy, within 90 days-after the Peceipt of wiitten:notice fyom the:Governmen
- .. fails; neglects, or refuses to dispose of such properby, the Government may itself 'enter upon' the land, take possestion of, ah
ve:and dispose of any such property as above provided, - : o P C :
P 8

inrcin 19, Permination and completion—The G t may, at any time, by. written. notiee €o the Operator, 'tel'i'nSnnfé
his donfracks (a? If the ,Ogemtur 1frils to provide his share of the money necessary to prosecnte.operationg puysuanito the tarms.
1 the contract; (b) if the Operator,-in-the’opinion of the Government, fails to prosecute opérations 1ant yms-of the

y te op rsudnt;
ontract; or (6) if in the opinion of the Government, aperations up to thie {ime df thé notice have not fhaicated
aking any worth while diseovery and in the opinion.of the Government further operations aye not justifl Upon'
... tlon:of the.projest-or any teymination of the contract the Operator shail dispose of any remuining materials; supp ¢
“byildings, Bxtuies, and equiprment in which the Goyernment has an interest, for the joint sccount of thé Oporator and the’
érnptent In the propoxtion of their respective interests; shall rénder to the Governiment a full and final accstnitiig'of his rationg:
under-the contiact and his.exbenditures of money; and shall-pay to the Government Its pro rata shars of anyfroney remaining. .

Awficre 18, Changes and added provisi . - R . e Do

s gertiTy that T am the

"+ of said coxpor

ntvact was duly signed for and'in behalf of said corporation by authority of its goilarn'n;lz' b.ndi", “and’ i5 within tht,: '
ita corporate powers. ’ . ’ S

VOEKHUHT 1RINTIRG OFFICT  16—00373-1
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"'MF—‘ZOS' OWNER'S CONSENT TO LIEN

WHEREAS, the undersigned, as owner, co-owner, lLessor, or sellsr has an interest in certain

property in the State of AR kPR , County of¥ . desoribed JAR
wfosiarg:1/

TOBYcaxwt mogoedad 10 book 1048

oo denge Sahod SenEeeshon

pngn BEG oftiafal vooomis 67F said GOty

-whioh 18 the subJeot ‘of 8 proposed exploratlon proaect sontract,. hereinafier: called the, “contraot"
batween the Um.ted States: of Amerioa hereinafier called ths "Government", anci '

<§xe‘r_einafter c'mea the 5i!opetaftoi4f' ; “ana

WHEREAS under certa:m pl"OVlSlonS
) ‘side’ heredt; the Gover"ment is
. rights and equitles wh
T -dntsadg proparty,,

y ~the: underslgned dn oons:Lderation oi‘ said oontract and as-an. :mducement ._:
nter 1nto k) 1o undertakes and agrees as follo\vs. ‘

WO THERER
to the Government 10 5

N O The Government’s equitv in and right to dismantle, sever, take
. ‘-remove and dzspose of. faclllties, buildings,' i‘ixtureo,,equipment
the ‘contraot, or any amendment thereof

. -2.‘ To seoure tha payment to the Government of the percen’aage royalty ‘on- produo’c:.ona’/':
‘Vprov:Lded ror under the tax‘ms of S&ld exploratlon progeot contract or any amendm_ent thereoi’ whioh ;

upon any produota.on oi‘ mmeral harefrom, unt).l the T za
',the Government's contmbutlon ‘not-dn exoess of 4/3
years ha‘va elapsed from t” date of the contrac’c.

lty claim is fully pa;!.d in the k:S
bf)gﬁ}ﬂ{}# 4 ..

: : - 3 The undez‘mgn sl\al] oommlt ‘o act nor. asser‘c any - clam that may- contrav
‘flict with the lien, claim, ghts or the Government under 'the provisions of. sad
This agreement shall Vb, b:md:mg upon the heirs, axeoutors, adminlstrators, suooessor i
‘.{of the undersigned. FCER . L . .

Dated this:

by

ofrthe land “or (b)~ strike out the wok‘d
.or" othex‘ documem‘.] dated y




RELEVANT -CONTRACT - PROVISTONS

3_p_y~eg«_bg Operator. (a) If, at any: tlme, the Government 00nsxders that a dlSOOVOPy

or- a development from whioh production méy be uadé has reswlted from the expleratlon work, the
Government, at. any “time not dater than six ponths. after tha Operator has ‘rendered. the required

_ . frinal report-and final aocount, may so oertify in, wrfvlng to the Operator. The oert:floataon ‘shall
" desoribe’ broadly or indioate the .nature of the disdovery or development, In the event of -such.
'oertlflcatlon, any minerals mined or produced from the land described in 4rticle Z,Wlthln ‘10 years

i from the date of this contract, inoluding any . mined or produoed before the ge 1cat10n, shall
: ”be subJeot to a percentage roynlty whioh the Operatob or hlS sucoessor in st Shall pay’ to

‘reallzed from the sale or other d1SpOSit10n or any” su
) Yv—inoludm g ore,” conoentrates or metal until tha tota

; A Operabor shal& dismantle,‘sever from the land -
thereor to be; for the Joint account of the partles in proportlon to their sneotive lnterest8v;
i CCIf the Operator within 90 days after the receipt of wrltten notxoa from th Government falls,
3 :.negleots, or refuses o dispose of suoh property, the Government may itself ‘enter upon the land, ..
. jtake possessmon ofy and remove and dlSpOse of any such ‘properiy as abova brov1ded

i
v
9
.
¥

“Ifterior—Dupkionting Seotion, Mashington, D. C. Te18284 7
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ASSTONMENT OF LEASE

RONHIE B. SMITH, Trustce, of Tower Petroleum Building,
Dallas, Texas, JENE HARPER; of Chicago,'lllinois,‘énd ﬁAMES
I, DUNNIGAN, of Chicago, Illinois, hereby assign £o JOHN L,

ONAS of '166 Los nOblu Drive, urlingame; ualifarﬁia and

JOHN E. JOHNSON of 20 South Van Neso Avenue, San Fran cisco;
California, all thelr “ight, title and interest in 1easo dated

.Septcmber 12, 1951, to- them from MT DIABLO*QUICKsIBVER COMPANY

iDated- ﬁé

ded'at

tor
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#T, OTABLO NITCERTLVER WINE,

During ptemver 1053, the headlrems was completed and
aosmell bin was built in front of it. On bop of the bin & W ]
chiute was bullt to swing over the shalt for dudping the sinking
taekst. Track for 8 mine ear was 1aild from the bin to the dwip.

mle.azl t was set on a suharﬂn%iﬂ] concrate tgnﬁl o1
nﬁ wag plaged in operatlon.

The power line, which formerely passed over the sharft
sltie, was nmoved %o o new loecstlon aend the mecesssry conneations
Tor the holst wesre mads, . '

The safety nrosshesd was ins tallad on ovptn WErd mand on-
the #Bth the setnal WQPK of sinklng wes staprted., At the end ol the
month the shaft was 28 feet dowh frow the collar, The hoiarhouse
wes Doalng erected at ths end of the wonth,

Costs:

The completion of the headframs cost as follows:
i

Labor on Mealirame § 984.15
Lawfo e : ' 80,83

Iron (rols, bolis, angle irwns ato) 251,39
Rent of ecrane to raise headframe ﬁxnﬁﬂ

Total 41573.89

Hotes OF thie “ota}s FLE90,77 nag been entersd on Forma
BE-104 and ¥P-1044%, as this brings the awmgunt spent for "Wew Hldps.,
ate’, bto the full allowable tobal of H2000.00, .

The inshallation of the holst cost (in part) as
Follows:

Conerets for Holst foundahion v 121.17
Reinforoinggiron , 18,54
lawab»r for concrabs Torm BB
ielding gas : _9.14
Total & 155,78

Mote: 0Of th
ond ME-1049
total of

s total, ;30.82 has baen entered on Forms MP-104
a4 this brings tha amount epent Ho the full allowahlo

| ;Zji
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dndependens ¢

sivaey dow. the hadh aly

by the spedaioi,

_»&;ﬁﬁ}m}éﬁﬁﬁﬁ’ﬁﬁ}ﬁ“ :

*‘ia‘i} T Sprbydsiand of %#p%x&,-ﬁé‘ig* ¢ - Hhow should dpend




il Hhe eollie of the shufe eas S48k

Ly aoimplotd
A St wdad o lueation Tadientod by the dentract,

asipwss Tuddetion maiey wen belug Sistailed:

- Bl Yindet cable, thabey fov henls

ol hay sopslién noadid By o
& tha ety
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Mount Diablo Mercury Mine Site Chronology and Property History Report 3

1.0 INTRODUCTION

1.1 Background

Mount Diablo Mercury Mine consists of a western and an eastern underground
mine works, an open-pit mine, and mill works located in Township 1 North, Range 1
East, Section 29, Mount Diablo Baseline and Meridian (Figure 1), three miles from the
City of Clayton, Contra Costa County, California. Mining activity began as four cinnabar
mining claims; the Powell, Hastings, Welch, and Bendixen claims (Figure 2). The
subject properties are Contra Costa County Assessor Parcel Numbersv 078-060-034, 078-
070-036, and 078-070-034 as well as 078-060-032 (Figure 3).

According to the public record at Contra Costa County, the acid mine drainage
first came to the attention of the State of California in March 1939. A County prison
farm (Thomas B. Swift Sunshine Preventorium) located downstream of the mine
observed iron and sulfuric acid discharge to the creek and contacted the California
Bureau of Sanitation, Department of Public Health . Mine drainage also elevated
chloride from interception of natural spring water. In response, the mine operator
constructed a catch basin that functioned to percolate acid mine drainage into the
subsurface during the dry season and overflowed during the rainy season. The result was
that sporadic cc;mplaints of hard water in downstream wells began to occur. Eventually,

the prison farm abandoned its wells.

The United States Public Health Service published the first chemical water quality
standards in 1946. After this, regulatory interest in the mine drainage by the Bureau of
Sanitation, California Department of Public Health increased as evidenced by an increase
in correspondence found in the County records. The focus at this time was on general

water quality parameters, not toxicity.
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Mount Diablo Mercury Mine Site Chronology and Property History Report 4

The California Dickey Water Pollution Control Act was passed in 1949. On June
9, 1952, the Water Pollution Control Board #5 (predecessor of the Regional Water
Quality Control Board Central Valley Region) issued the first waste discharge
requirements for the mine discharge, Order No. 135. The order was written to Mr.
Ronnie B. Smith. The Regional Water Pollution Control Board later issued Resolution
Number 53-21 on February 27, 1953. Mr. Smith lost interest in the mine shortly after
this occurred and the partnership of Jonas and Johnson assumed operation. The most
recent order in the record is Order No. 78-114 on September 8, 1978 issued to Jack

Wessman.

The original order included a pH neutralization requirement and resulted in the
use of lime in the pond during high flow by 1958. Also in 1958 acid mine drainage was
found to be polluting the water in the Kings Marsh Creek Springs Resort Swimming
Pool.

This report was prepared by the Geotechnical and Environmental Engineering
Branch of the Engineering Division, Sacramento District, United States Army Corps of
Engineers (USACE).

1.2 Approach

This report follows EPA’s guidance document titled PRP Search Manual
(USEPA, 2003). A Baseline PRP Search has been conducted. The “Site Chronology
and Property History Report” is presented here using the format suggested on Page 212
of themanual. The report does not include a PRP Synopsis Report.
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1.3 Key contacts
Position Name l E-mail telephone
Program Manager % _ m@usace.army.m 505-342-3435
H .
.| Project Manager , \g 916-557-7455
(‘6’ usace.army.mil
EPA Region IX arry Bradfish Bradfish.Larry@epamail.epa.gov 415-972-3934
Counsel .
EPA Region IX John Hillenbrand Hillenbrand. John@epamail .epa.gov 415-972-3494
RPM - (41} ' !
USACE Counsel () . @usace.army. mil 916-557-5293
Technical Lead ¢, | usace.army.mil 916-557-7903
RWQCB VT Victor Izzo vizzo@waterboards.ca.gov 916-464-4626
RWQCB Ross Atkinson ratkinson@waterboards.ca.gov 916-464-4614
: Edward Turner (GIS) | eturn@pw.cccounty.us 925-313-2015
Lillian Fujii LPuji@cc.cccounty.us 925-335-1814
Contra Costa County Linda Wilcox LWilc.@cc.cccou.fity.ps 925-335-1800
(counsel) : - :
Sue Loyd (Hazmat) sloyd@hsd.cccounty.us 925-250-7912
Mitch Avalon (PW) | maval@pw.cccounty.us 925-313-2203
CH2MHill Todd Wang Todd Wang@CH2M.com 916-563-2521
1.4 Report Overview

The report is divided into a site history and a property history. The site history

- discusses operations at the site and the permitting and regulatory history. The property
history is a discussion of property ownership evidenced by legal documents such as titles,
deeds and liens, and also disAcu‘sses any environmental studies documenting risk to human
health and the eﬁvironment. All available references cited in the report are found in .
Chapter 4.0 (References) have been included in Appendix B as a compact disc. The land
in Section 29 was patented to individuals by the US General Land Office in the late
1800s. Since then the land has been subdivided. A cross-reference table is included in
Table 1 that correlates present day subdivision assessor pércels to original quicksilver
(mercury) mining claims filed with Contra Costa County and the United States General

Land Office as an aid to the reader.
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2.0 SITE HISTORY

Some background information is necessary to understand the early history of the
Mount Diablo Mercury Mine. A timeline is included in Appendix A. In the early days of

American westward expansion, federal land was not yet surveyed, mining laws were

inadequate or non-existent, squatting and sometimes violent disputes over mining claims -

was common. At Mount Diablo, many mercury mining claims were established years '

before the United States General Land Office (GLO) established control over public land.
The initial mining claims were filed with Contra Costa County and recognized by the
GLO only decades later. Subsequently the land was subdivided, consolidated, and
subdivided again. In order to understand how the present and past parcel boundaries
were drawn and hence which present and past property owners might be Potentially
Responsible Parties (PRPs), and to ' undersiand the reasons for the sudden
commencements and terminations of mining activities according to the market pﬁge of

quicksilver (mercury) it is helpﬁil to place the past mining activity in historical context.

California gained independence from Mexico on June 14, 1846. After four years
as the “Bear Flag Republic”, California gained Statehood on September 9, 1850 as part of
the Compromise of 1850. William Ryder Powell filed the first recorded mineral claim
with Contra Costa County on April 29, 1849 during the tenure of the Bear Flag Republic.
His original claim therefore pre-dates federal jurisdiction. The claim was a placer-mining
claim for cinnabar in Dunn Creek adjacent to what was to become the Mount Diablo

Quicksilver Mine.

Mount Diablo was first established as a baseline and meridian for the United States
Public Land Survey in the West in July 1851 by Col. Leander Ransom. R. D. Cutts of the
Coast and Geodetic Survey (now the National Geodetic Survey of NOAA) placed a
marker there for use in the National Triangulétion Survey in 1852. Spanish land grants
honored under the Treaty of Guadalupe Hidalgo were surveyed first, which lasted at least

through 1859. These grants existed primarily along the California coast and in the
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Central Valley. No such grants covered Mount Diablo; it therefore became federal land

upon statehood.

Mining claims are difficult to file without cadastral data such as the Public Land Survey.

William Brewer, accompanying Josiah Whitney’s famous geological survey for the
California Geological Survey, established the elevation of Mount Diablo peak in 1862,
which established the basis for cadastral survey. The first official federal land patent in
" the Section was in 1862 to the Western Pacific Railroad, authon'zed by the Pacific
Railway Act of 1862. Prior to this time there was no land record at Mount Diablo. The
American Civil War officially began when the Confederacy fired on Fort Sumter on
April 12, 1861. Few federal land patents other than those directed by Congtess were
issued in California until the late 1860s, even though mining operations on federal land
were already well underway. Squatting:on, federal land by miners was encouraged during
the Civil War since the Union needed metals for the war effort, but it took decades after

the fact to sort out the land claims.

The town of Clayton near the mine was founded by Joel Clayton and Charles
Rhine in 1857 which created a logistical base for mining on Mount Diablo. The Civil
War created a great demand for strategic minerals, including copper and mercury. A
“copper rush” began at Mount Diablo in 1862. Placer deposits of cinnabar were already
known and being mined in the area for use in the gold fields. As a result of the search for

copper, cinnabar (mercury sulfide) deposits were discovered on federal land at Mount

Diablo in 1863.

A number of laws have affected mining in the West that are helpful to keep in

mind while reviewing this report including the

e US Chaffee Mining Act of 1866
¢ US Mining Act of 1870 (placer mining)
¢ US General Mining Act of 1872
¢ US Timber & Stone Act of 1878

C:\data\projectsimtdiablomine\reporiisite chronology and property history report.doc 8/8/2008
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s Stock Raising Homestead Act of 1916

¢ US Public Health Service Drinking Water Standards Amendments of 1946
o (California Dickey Water Pollution Control Act of 1949

o Defense Production Act of 1950

o US Public Health Service Drinking Water Standards Amendments of 1962
¢ California Porter Cologne Water Quality Control Act of 1969

- US Water Pollution Control Act Améndments of 1972 (Clean Water Act)
o Safe Drinking Water Act of 1974

e California Surface Mining and Reclamation Act of 1975

e US Surface Mining Control and Reclamation Act of 1977

e California Toxic Pits Cleanup Act of 1984

Demand forj:‘ mercufg' ’ifor use in the manufacture of n.l:ercury\ fulminate in
subsequent wars caused the price of mercury to soar and generated renewed interest in
mercury mining at Mount Diablo. The site history shows renewed activity during the
Second World War, the Korean War and the Vietnam War. The last known mining
activity was by the Guadalupe Mining Company in the early 1970s. Since then demand
for mercury has been low as substitutes have been found for many of its former uses. The
last operating mercury mine in the United States, the Cordero Mine in Humboldt County, -
Nevada, shut down in 1981. Since then there has been no interest in re-opening the

mercury mine on Mount Diablo.

2.1 Location

The area was once subject to a great deal of mining activity for mercury, copper,
coal, and manganese and was referred to by the United States Bureau of Mines as the
Mount Diablq Mining District. The site is located in Township 1 North, Range 1 East
Section 29 of the Mount Diablo Baseline and Meridian (Figure 1). The western and
eastern mine works are located on Contré Costa County Asssssor_ P_arcel Number 078-

060-034. The settlement pond is located on Parcel Number 078-070-036. Some of the
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mine waste is on Parcel Number 078-070-034 immediately to the southeast of the mine

properties, Altogether the disturbed land is approximately 100 acres.

Geographically the site is on the northern slope of North Peak north of Mount
Diablo, near the intersection of Marsh Creek Road and Morgan Territory Road. The
nearest town is the City of Clayton three miles to the northwest. Mine drainage flows to
Dunn Creek, a tributary of Marsh Creek. Lower Marsh Creek flows through a flood
control project funded by the US Department of Agriculture Soil Conservation Service
(now the Natural Resource Conservation Service) under the PL-566 Watershed
Protection and Flood Prevention Program. The creek flows through the CalFed Dutch
Slough Wetland Restoration Project and eventually flows to Big Break and Dutch Slough
and hence to the San Joaquin River (Stockton Deep Water Ship Channel), near the
confluence of the San Joaquin and Sacramento Rivers in the Sacramento-San Joaquin

Legal Delta.

2.2 Adjoining Properties

The parcel to the immediate north of the mine propérty (078-070-033) was
originally patented by the US General Land Office to the Western Pacific Railfoad (See
Attachment E) as the first land patent in the Section. The land patent was withdrawn, as
the Transcontinental Railroad Act did now allow the railroads to receive land grants with
mineral resources, and re-issued as a mineral patent to William Rider Powell of Powell
Cinnabar in 1898, Powell had already filed a placer mining claim with Contra Costa
County as early as 1849. Powell placer mined Dunn Creek for cinnabar. Today the land

is owned by Mount Diablo State Park.

The parcel to the west (078-060-033) was originally part of the George
~Grutchfield GLO homestead claim and subsequent consolidated Mount Diablo
Quicksilver Mine property. The property was used as a rock quarry by the Bradley
Mining Company. The property was sold by Robert E. and Dana Dunn on June 11, 1992

C:\data\projects\mtdiablomine\reporiisite chronology and property history report.doc 8/8/2008
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Mount Diablo Mercury Mine Site Chronology and Property History Report 10

to Save Mount Diablo, who in turn sold the property on July 10, 1992 to the California
Department of Parks and Recreation (Mount Diablo State Park).

The parcel to the south (078-060-032) was originally a non-patented mineral
claim filed by Jacob Bendixen with Contra Costa County on April 28, 1878. According
to County records, Mary Ives Crocker and Kate Dillon Winship bought the land from
Jacob Bendixen and Paul de Martini on December 23, 1908. The property is owned by
Mount Diablo State Park today.

APN (78-060-009 to the south was patented (Patent 312143) by the General
~Land Office as a homestead claim to Joseph Arraya on January 28, 1937. The property
belongs to Mount Diablo State Park today. V

Parcel 078-070-034 to the southeast was originally part of the Lyman Hastings
cinnabar claim (patent 1494) and the consolidated Mount Diablo Quicksilver Mine. The
_ Morgan Territory Investment Company subsequently acquired it and sold it to The

California Department of Parks and Recreation on February 2, 1976.

Land to the east was patented by the GLO as Patent 1494 to a mercury miner
named Lyman W. Hastings on May 15, 1869, although his mining claim with the County
preceded that. This land patent included 120 acres in Section 28 and 40 acres in Section
29 where the pond, eastern mine works and mill works from the Mount Diablo Mercury
Mine are today. Immediately east of this land was the mercury prospect at Sunshine

Camp.

Southeast of the property on APN 078-120-041 is the old Perkins Ca}lyon
mercury mine that has been atiributed to Lyman Hastings. The land is owned today by
Mount Diablo State Park,

The record shows there were several mercury mines and prospects in the Mount Diablo

Mining District, two near Sunshine Camp, two in Perkins Canyon, two in Long Canyon,
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and one at Russelmann Creek. Asbestos, manganese, and copper mines are more
numerous in the mining district. No calcines can be found today at any of the other
mines. Either the calcines have subsequently been washed away, or more likely, ore was
transported to the millworks at the Ryne Mine and later the Mount Diablo Quicksilver

mine for processing,

2.3 Site Owners/Operators

The current site owners are Jack and Carolyn Wessman who bought the property
from the Guadalupe Mining Company on July 2, 1974. Mr. Wessman was an employee
of Security Pacific Real Estate Services at the time. They subsequently subdivided the
property and parcel 078-070-036 was deeded to the Mount Diablo Springs Improvement
Sociefy (Yack and Carolyn Wessman) on Décembér 30, 2005 and Parcel 078-060-034
was deeded to the Wessman Family Trust on May 10, 2005.

For most of the mine’s history, mine operations have been conducted under lease
by mine operators and not the property owners. Past mine owners are discussed in the

chain-of-title search discussed in Section 3.1 .

Robert Ogilby, an ownership partner with John Welch, financed and
superintended the mine during its early years. Robert Ogilby later became a faculty
member of the College of California in Oakland and hence became a charter professor at
the University of California in 1869. He went on to found the gold mining town of
Ogilby in Imperial County, California a;fter the region was made accessible by the
completion of the Southern Pacific Railway. Ogilby listed his profession at the time as
surveyor and engineer. Because of his association with government, consideration was
given as to whether at any time he might have acted as an agent for the State of California
or the United States of America in any of his mining ventures. No evidence was found

that Ogilby ever, at any time, acted as an agent for others,
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Mr. Ogilby was named in Mining and Scientific Press of San Francisco as a capitalist
who built the road to the Welch mine and financed the mill works. He also built the
Ogilby Toll Road from “Lake Valley” in what is today South Lake Tahoe to Johnson’s
Pass along today’s Highway 50 route. Ogilby Grade, Ogilby Creek and Ogilby Canyon
in Bl Dorado County were all named for him. The ghost town of Ogilby in Imperial
County was a gold mining town beginning around 1884 and was likely named for the
same man. Robert Ogilby is also a renowned artist of early California scenes. His -
painting of Grass Valley during the Gold Rush hangs in the Bancroft Library of the
University of California at Berkeley today. According to census records, he was an
immigrant who came to California in 1849 or 1850 during the Gold Rush. He lived in
Sacramento, Oakland, and is last known to have lived in and probably died in a boarding
house in the City of San Francisco leaving behind a wife and two children. He evidently
- made and lost several fortunes, Mining busts at Mount Diablo and Imperial County

probably left him a pauper in old age.

The first known mine operator who was not a mine owner was E.J. Ryan who
:operated the western mine works from 1875 to 1877. It is estimated that as many- as
1,000 flasks or 76,000 Ibs of mercury were produced from the western mine in the early

years.

Miners named Vic Blomberg and others (Hardy, Moni) began leasing the eastern
and western mine properties circa 1930, They produced at least 58 flasks pr 4,408 1bs. of
mercury from the western (Ryne) mine works and 9 flasks or 684 1bs. from the eastern

mine works.

Vic Blomberg formed Mount Diablo Quicksilver Mining Company, purchased the
eastern Hastings mine from E.A. Howard Lumber in 1934 and purchased the western
Welch (Ryne) mine from Joseph Tonge at about the same time. This consolidated the

mining operations into one unified mining property.
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C.W. Bricksen operated the mine from 1933 to 1936 and produced at least 730
flasks or 55,480 Ibs of mercury. The archive at the Contra Costa County Historical

Society includes a record of sales.

Mr. Ericksen was succeeded as mine operator by the Bradley Mining Company,
owned by Worthen Bradley, from 1936 to 1947. According to the records of the US

Bureau of Mines, the Bradley Mining Company operations account for most of the

mercury production at the mine. They produced 10,329 flasks or 785,000 Ibs. of mercury

and generated 91,561 tons of calcine waste.

The mine closed in the aftermath of World War II but reopened during the Korean
War. In 1951 the mine was leased and operated by a partnership. Ronnie B. Smith,
. whose office was in the Tower Petroleum Building in downtown Dallas, Texas served as
trustee for a partnership formed by Jene Harper, President of Franklin Supply Co of
Chicago, lllinois which still exists today, and James Dunnigan, President of Producers
Refining which was later taken over by CITGO, which now belongs to PDVSA, the

Venezuelan State Oil Company. Contact information given at the time is below:

Ronnie B, Smith, Trustee

2106 Tower Petroleum Building
1907 Elm Street

Dallas, Texas 75201

Gene Harper, President
Alfred J. Mitchell, Treasurer
Franklin Supply Company
624 South Michigan Avenue
Chicago, Illinois

James F. Dunnigan
Producers Refining
Chicago, Illinois
Ronnie B Smith obtained a 75/25 cost-sharing agreement with the United States
Department of the Interior Defense Minerals Exploration Administration (DMEA) under

the Defense Production Act of 1950. While they operated the mine for a short time, they
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may never have done so under the contract with DMEA, which was signed in 1953.

Their production is estimated to be 102 flasks of mercury and 1,369 tons of calcines.

By 1954, J.L. Jonas and J.E. Johnson operated the mine under the DMEA cost-
sharing agreement. Production was 21 flasks of mercury and 309 tons of calcines. Their

addresses were given as:

John L. Jonas

John E, Johnson

e T ) -
H

Jonas and J ohnéon arra‘llnged to assume the DMEA contract in pla;:é of the Smith
partnership in 1954 and operated under the cost-sharing arrangement through 1955. The
records can be found in DMEA Docket Number 2448, on file with the US Geological
Sutvey office in Spokane, Washington (USGS, 2003). A review 6f the docket, which
numbers several reams of pape.r, r.evealed as a condition of the cost-sharing agreement
that the DMEA required advance submission of a plan detailing the exact location of
planned shafts and drifts. The DMEA claimed 75% ownership of all capital eqﬁipment |
used in expanding the mine,.hired an onsite consultant to monitor progress, and
conducted detailed audits of expenditures at the mine. Furthermore, when the mine was
flooded, the DMEA reviewed the plan to de-water the mine and later to treat acid mine
dréinage and approved payment for the work. The terms of the contract also gave DMEA~

a royalty interest in any minerals discovered as a result of the mine expansion performed

with the loan.

The mine was flooded in 1955 during the execution of the DMEA loan con’_cracf
and a miner was killed. The State of California Regional Water Pollution Control Board

brought mine de-watering to a halt due to complaints from neighboring properties about
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the acid mine discharge. Jonas and Johnson were never able to put the mine back into

operation after the disastrous flooding.

Cordero Mining assumed operation of the mine in 1955. Contact information given was

Cordero Mining Co.

131 University Avenue

Palo Alto, California

J.N. Pew, Jr., President

S.H. Williston, Vice-President

John C. Agnew, Secretary-Treasurer

Cordero Mining was created with discovery of the Cordero Mercury Mine in
Humboldt County, Nevada. At peak operation, the Cordero Mine was the largest
mercury mine in the United States and was the last operating mercury mine in the United
States before it closéd in 1981. Cordero Mining was bought byISun 0il Cdmpany
(Sunoco) in 1941 and was dissolved or sold in 1993. Sun Oil Company is currently
cleaning up the Horse Héaven Mine in Jefferson County, Oregon under a Record of
Decision. The Horse Heaven Mine is an abandoned mercury mine property that was once

owned by Cordero Mining and is now owned by Sunoco.

Cordero Mining declined to-use DMEA funds and operated the mine
independently, completing the work planned under the DMEA contract by adding several
hundred feet of tunnels to the existing underground mine works. Ore was not of
sufficient grade to be economic and Cordero dumped the excavated rock and unprocessed

metacinnabar ore and ceased operations within a year.

Cordero’s participation at Mount Diablo was documented in DMEA Docket
#2448, and was also discussed on page 23 of CDMG Special Report 80. -

Sometime in 1956, Nevada Scheelite (a subsidiary of Kennametal), a tungsten-
mining company from Nevada, operated the mine. Amount of production is unknown,
When Nevada Scheelite abandoned operations in 1958, John E. Johnson took over

operation of the mine but died shortly thereafter and mine operations ceased,

C:\data\projects\midiablormine\repori\site chronology and property history report.doc 8/8/2008




Mount Diablo Mercury Mine Site Chronology and Property History Report 16

In 1960, Pacific Gas and Electric sought an easement or right-of-way for high
voltage power lines to pass over the Mount Diablo Quicksilver Mine property. More
information is found in the mining company records now in the archives of the Contra
Costa County Historical Society in Martinez, California. Vic Blomberg, mine
superintendent and President of the mining company, demanded a payment of $250,000
as compensation for the easement. PG&E believed this amount to be unreasonable and
filed a lawsuit. The court record was not obtained but outcome of that lawsuit is clear
since the high voltage power lines now pass directly over mine waste from the western
(Ryne) mine works. Site inspection would be required to determine if PG&E disturbed

mine waste or mill works when they erected the power lines over the Ryne mine.

On May 11, 1962, Victoria Resources purchased the mining properties from
Mount Diablo Quicksilver Mining Company, as determined by title search. The contact

information was

Victoria Resources
Boris Gresov

925 Fifth Avenue
New York, New York

Whether they ever actually operated the mine is unknown. They may have Been a
lumber company like E.A. Howard before them. From 1965 to 1970, Victoria Resources
leased the property to mine operator Welty & Randall. Little information was found on
this mine operator. Their principle activity was reworking the mine waste to extract
additional mercury (RWQCB Memo July 17, 1967).

On December 9, 1969, the Guadalupe Mining Cotmpany purchased the mine from

Victoria Resources. The contact information given was

Guadalupe Mining Co.
14900 Guadalupe Mine Road
San Jose, California
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No record of mine production was found but documents mentioned that mining éctivity

continued until 1971. The Wessmans purchased the property from Guadalupe Mining

Company on July 2,7 1974 and have not operated the mine. The last marketable recorded
"production was 21 flasks or 1,596 lbs of mercury produced from 309 tons of ore by Jonas

and Johnson during the tenure of the DMEA contract in the early 1950s.

2.4 When Operations Began

The first recorded mercury mining operation at Mount Diablo was reported to be
prospector Francis Such in 1850. The first mining claim was filed by Lyman Hastings in
nearby Perkins Canyon, date unknown. John Welch discovered cinnabar on the western
part of APN 078-060-034 in 1863. The property to the notth was a placer mining claim
filed by William Ryder Powell in Dunn Creek apparently first filed with the County in
. 1849. Metacinnabar was discovered on the eastern part of the Wessman property by

Frances C. Hastings-Hunsaker, widow of Lyman H. Hastings who had been placer
'mining Marsh Creek and mining in Perking Canyon, sometime between 1874 and 1907,
probably in 1877. Jacob Bendixen filed a mining claim in the southeast quarter of
Section 29 on April 28, 1878. The Welch and Hastings claims were consolidated by Vic
Blomberg and the Mount Diablo Quicksilver Mining Company in the early 1930s,
Mining operations continued intefmittently on the consolidated mine property until 1971.

Mercury mining activity therefore spanned over a century.

2.5 Type of Operations

Initially mining at both the Welch (Ryne) Mine and the Hastings mine was
conducted as hard rock mining underground. In 1936, the mining method was changed to
open-pit mining by the Bradley Mining Company. For milling, ore was crushed and
placed in a rotary kiln where it was heated to a temp‘erature of over 500 degrees

Centigrade to vaporize mercury, which was recovered by retorting. Low-grade ore and
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processed calcines were disposed on-site. There is evidence that mine waste was also

sold as aggregate (see Table 2).

2.6 Substances Manufactured, Treated, Stored, oerisposed

Mercury was extracted by mining, crushing, rotary kiln, and retorting of mercury
vapors. Calcine waste was disposed onsite and sold (Table 1). Mercuty had several
historic uses. It was used in gold mines in the Sierra Nevada for separating gold from
ore. Mefcury was also used for ethyl mercury in vaccine preservation and calomel
(HgaClyy, a sort of predecessor to tincture of iodine as an anti-bacterial treatment, and
mercury nitrate, used in felting, But the biggest demand was for the manufacture of
mercury fulminate - Hg(ONC), - used in percussion caps and blasting caps. The price for
mercury skyrocketed with each war, stimulating an increase in mining activity. Mining
company records at the Contra Costa County Historical Society indicate that customers
included a mercury commodity trader in San Francisco, furriers, major pharmaceutical

companies, instrument companies, gold mines, and a rifle cartridge manufacturer.

2.7 Waste

Calcine tailings were the principle waste generated by the mine. The calcines
typically contain metal sulfides such as pyrite (FeS), millerite (NiS), chalcocite (CuS),
stibnite (SbS), realgar (AsS), alabandite (MnS), and galena (PbS). Acid mine drainage is
a biogeochemical process that occurs as a result of the contact of reduced sulfur and
metal sulfides with water and oxygen. This process generates sulfuric acid and dissolved
metal ions, a self-sustaining process which presents the principle environmental concern

from the mining operation.

2.8 Permits
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The RWQCB issued Waste Discharge Requirements Order 78-114 on September 8, 1978

which is still in effect. Permits and orders are included in Appendix C.

2.9 Warnings or NOVs issued by regulatory agencies

The Bureau of Sanitation of the California Department of Public Health issued various
citations.beginning in 1939. The California Regional Water Quality Control Board
Central Valley Region issued Resolution 135 on May 15, 1952 and Resolution Number
53-21 on February 27, 1953 to control discharge from acid mine drainage. A Waste
Discharge Requirement and Cleanup and Abatement Order were issued on November 20,

1978 to Jack Wessman,
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3.0 PROPERTY HISTORY

3.1 Chain-of-Title Search

The search began with the records of the Bureau of Land Management office. General
Land Office records were searched to determine to whom the land was originally
paténted by the United States Government. Contra Costa County was contacted to
determine current property ownership. NCO Financial Systems, Inc. performed the
chain-of-title search for Environmental Data Resources, Inc. The chain-of-title search
report is in Appendix D. The search was complex because the present-day subdivision
parcel boundaries are different from the original federal land patent boundaries.

Additional property records are found in Appendix E.
Western Parcel (western half of APN 078-060-034)

Copper miner John H, Welch filed a mining ci;aim on April 15, 1863 with Contra Costa
County. The claim included the northwest quarter of TINR1ES29, the northwest quarter
of the southeast quarter, and part of the southwest quarter of the northwest quarter
(Figure 2). Mr. Welch was searching for copper on behalf of a copper mining company
from the Sierra Nevada foothills called Pioneer Copper Mining Co of El Dorado County
and discovered cinnabar in a rock outcrop on the subject parcel. The Mining and
Scientific Press of San Francisco reported mining operations at this mine beginning in
1863. No records exist with the US Bureau of Mines or California Geological Survey
from this time period. On April 17, 1875 Mr. Welch now of Welch Quicksilver Mining
Company was granted a federal land patent for 20 acres in TINR1ES29 referred to as
Mineral Lot 37, Welch Quicksilver Mining Claim, and Mineral Lot 38 Welch
Consolidated Mine & Mill Site. After the American Civil War, the price of mercury
plummeted and there were a number of court cases recorded regarding debts owed by the

mine and mining claim infringements in the years after the War.
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The earliest production information is available from the reports of the California State
Mining Bureau created in April 1880, the first report of mine production appearing in an
1888 report (CSMB, 1888). The source of its information regarding mineral production
at Mount Diablo prior to 1888 is unknown. The first mining operations recorded began
in 1875, although the mine had been operating since 1863. The production from 1863 to
1875 is therefore unknown. The US Bureau of Mines was created by Public Law 179,
- the Organic Act of 1916 (and was eliminated in 1995). The Bureau of Mines Mineral
Yeatbook had its first record of production at Mount Diablo in 1943, There is a gap in the
record from 1877 to 1930. It is suspected some unreported production niay have

occurred during that time period.

The mine reportedly fell into litigation in 1877, probably with the Hastings claim at the
eastern mine works or the Jacob Bendixen claim to the south (Mineral Survey 3639
Bendixen Mine, claimed filed with Contra Costa County on Aptil28, 1878), and did not
re-open. Perhaps as a consequence of inactivity, on December 10, 1912 the US General
Land Office revoked the land patent for Mineral Lot 37, Welch Quicksilver Mine,
Mineral Lot 38, Welch Consolidated Mine and Mill Site, and the Bendixen Mine
(Mineral Survey 3639) , and restored the land to federal ownership. This made the US.
General Land Office an abandoned mercury mine owner for a period of about 17 months.
On May 11, 1914, George E. Grutchfield was granted a federal land patent for 160 acres
that includes the Welch quicksilver mine and the Bendixen Mine (the Hastings claim
remained a separate property). The land was purchased from the General Land Office

and was recorded as a homestead claim with Contra Costa County.

On April 27, 1915, Agnes Grutchfield inherited sole title as widow of George E.

Grutehfield. She promptly leased the property to Joseph Tonge. Agnes sold the property

to Joseph Tonge on April 24; 1930. In the meantime, beginning on January 14, 1930, -
Joseph Tonge subleased the mining property to miners named Blomberg, Hardy and

Moni. Sometime between April 24, 1930 and January 17, 1936, Blomberg & Moni

bought the property from Tonge, although that title document has not been found.
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On January 17, 1936, the property title was transferred from Blomberg and Moni to the
Mount Diablo Quicksilver Mining Company with Mr. Blomberg as compahy president.

Company officers were:

Vic Blomberg, President
Phil W. Cox, Vice-President
Harold Blomberg, Secretary

The eastern mine works dating to the Hastings claim was purchased by Mt. Diablo

Quicksilver Mining Co. from E.A Howard of Howard Lumber Co. on February 11, 1934.

So the three mining properties, Hastings, Welch, and Bendixen claims, were formally

unified as one consolidated mining property on January 17, 1936.

“On May 11, 1962, Victoria Resources of New York purchased the property from the
Mount Diablo Quicksilver Mining Company. Victoria Resources was run by a man
named Boris V. Gresov and the company address traced to a town home facing

Manhattan’s Central Park at 925 Fifth Avenue, New York, New York

The property was purchased on December 9, 1969 by Guadalupe Mining Company of
Santa Clara County. On July 2, 1974, Jack and Carolyn Wessman, the current owners,
purchased the property.

California real estate disclosure laws have been around since the Easton v. Strassburger
decision of 1984, a case in which a real estate agent failed to disclose a landslide hazard
which destroyed the value of a residential property in the city of Diablo (near the Mount
Diablo mercury mine). The law now requires that sellers and their agents disclose all
known material facts and defects about the property which is for sale. Ten years prior at

the time the Wessmans purchased the property, caveat emptor was the law of the land.

On May 10, 2005, the Wessmans transferred title for the property to the Wessman Family

Trust.
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North Parcel (078-070-033, 078-070-040)

On April 29, 1949, William Ryder Powell filed the first mercuty mining claim on record
with the County. It was a placer mining claim for Dunn Creek and included Township 1

North Range 1 East Section 29 northeast quarter.

The 160 acre parcel north of the Wessman property (Patent 5 and later 29926), as well as
the 80-acre northwest quarter (also Patent 5), were patented by the General Land Office
to the Western Pacific Railroad on May 21, 1870 under the Act of Congress that
authorized construction of the first Transcontinental Railroad. However the Act
prohibited patenting Jand to the railroad containing mineral resources. Therefore, on
April 4, 1898,.160 acres of the railroad patent was revoked by:the GLO and re-issued to
William Rider Powell of Powell Cinnabar as mining patent 29926 for placer-mining
cinnabar from Dunn Creek. Part of the land from that mineral patent is now part of the
Wessman property, and part is land now belonging to Mount Diablo State Park,

California Department of Parks and Recreation.
East Parcel (078-070-036 and eastern half of 078-060-034)

On May 15, 1869 the eastern portion of the present mine property was patented to Lyman
Hastings as a land purchase, There is some evidence that the mining claim was filed with
Contra Costa County years before this. The claim was probably originally a placer
mining claim for Dunn Creek. According to Seth Adams {Adams, 2000), Lyman
Hastings is credited with the first discovery of mercury on Mount Diablo at a mine
prospect in Perkins Canyon one mile to the south now on land belonging to Mount
Diablo State Park, although it seems that in actuality William Ryder Powell and Francis
Such preceded him. This property is also bounded by the Sunshine Camp mercury

prospect to the immediate east.
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On June 17, 1874, Lyman Hastings died and sole title transferred to his widow, Frances
C. Hastings. Sometime shortiy thereafter she married a man named Hunsaker and they
discovered a metacinnabar (polymorph of cinnabar) deposit on the property. There is
some evidence that mining there may have begun around 1875 when the California State
Mining Bureau first reported production. Mining apparently ceased due to litigation with
the Welch or Bendixen claim around 1877. E.A. Howard of Howard Lumber Company
bought the parcel on October 25, 1907. Howard Lumber Company were probably
harvesting oak and maple trees from Mount Diablo and sold oak and maple hardwood

lumber in San Francisco.

Mount Diablo Quicksilver Mining Company bought the property from E.A. Howard on
February 11, 1934 and the property was unified with the purchase and consolidation of

the western Welch:(Ryne) and southern Bendixen mines an January 17, 1936.
West Parcel (APN 078-060-033)

This parcel contains an old manganese mine prospect and a rock quarry once
operated by the Bradley Mining Company. The property now belongs to Mount Diablo
State Park. It was originally part of the George Grutchfield GLO homestead claim and
subsequent consolidated Mount Diablo Quicksilver Mine property. The property was
sold by Robert E. and Dana Dunn on June 11, 1992 to Save Mount Diablo, who in turn
sold the property on July 10, 1992 to the California Department of Patks and.Recreation
(Mount Diablo State Park).

South Parcel(s) (APN 078-060-032, 078-060-009, 078-070-034) ,

The parcel to the immediate south (078-060-032) was originally a non-patented
mineral claim (Mineral Survey 3639) filed by Jacob Bendixen with Contra Costa County
on April 28, 1878. It was part of the federal land patent sold by the GLO to George E.
Grutchfield as Patent 404717 on May 11, 1914 that included the Welch mercury mine
property. According to County records, Mary Ives Crocker (an heiress of the Crocker
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banking fortune) and Kate Dillon Winship bought the land from Jacob Bendixen and Paul
de Martini on December 23, 1908. The property is owned by Mount Diablo State Park
today.

Parcel 078-060-009 was patented to Joseph Arraya (Patent 312143) on January 28, 1913 -

as a homestead claim and belongs to Mount Diablo State Park today.

Parcel 078-070-034 to the southeast was originally part of the Lyman Hastings
cinnabar claim (patent 1494) and the consolidated Mount Diablo Quicksilver Mine. The
Morgan Territory Investment Company subsequently acquired it and sold it to The
California Department of Parks and Recreation on February 2, 1976. There is mine waste
on the property. The Regional Water Quality Control Board cited the State Park for
discharge of acid mine drainage from Horse Creek on State Park property to Dunn Creek
beginning in March 1989 and as recently as August 18, 2000 (RWQCB, 2000). No

enforcement action has been taken.
Northwest Parcels (APN 078-060-003, 078-060-036, 078-060-035)

These properties contain the original mine road built by Mr. Ogilby in the 1860s and are
part of John H. Welch’s original mining claim with Contra Costa County. 078-060-003
was part of a federal land patent to the Western Pacific Railroad on May 21, 1870. The
others were part of the land patent to George E. Grutchfield, who bought the property on
May 11, 1914. 078-060-36 belongs to Mount Diablo State Park today, 078-060-035 is

private land.

3.2 Environmental hazards

Acid mine drainage and calcine mine waste create many environmental hazards, most of
which have not been assessed. Presumably there are environmental hazards at some as

yet un-quantified level of risk to human health and the environment due to windblown
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dust, exposute to contaminated soil, impact to groundwater, and unauthorized discharge
to Marsh Creek. Of these hazards, only the impact to Marsh Creek water quality has
been assessed and is of interest to the Army Corps of Engineers under the Restoration of
Abandoned Mines Program. At the time of this writing, the public file of the Regional
Water Quality Control Board had not yet been obtained and the existing data had not yet

been fully assessed, although the Contra Costa County files were made available.

Beginning as early as 1939, the California Department of Public Health has observed
discharge of low pH water with sulfuric acid, flocculated iron, high total dissolved solids,
chloride, sulfate, and hardness and began enforcement with the passage of US Public
Health Service drinking water standards in 1946. Beginning in May 1952, the Regional
Water Pollution Control Board issued discharge requirements under the California
chkey Water Pollution Control Act of 1949 for color, precipitate, settleable solids, pH,
and undeﬁned “toxic materjals”. The 1978 Order st111 in effect added copper, iron,
manganese and zinc to the reporting list, but not mercury or nickel, the primary
contaminants of concern. The drinking water stan&ard for mercury was set in 1992 as a
consequence of the Safe Drinking Water Act of 1974 and therefore post-dated the
effective Order. No drinking water standard has been established for nickel but a

Pré]iminary Remediation Goal has been established by EPA.

Aside from regulatory orders discussed in Section 2.9, the first study under modemn |
environmental law and regulation was performed at Marsh Creek Dam in 1980
(CRWQCB, 1980). A fish study was conducted by California Department of Fish and
Game and the California Department of Parks and Recreation as part of an environmental
impact study for the creation of John Marsh House Park. Largemouth bass were found
with 2.7 ppm mercury. Catfish and sunfish had up to 1.8 ppm mercury. The mercury
limit in fish set by the Food and Drug Administration is 1 ppm. Fishing was banned in

the lake.

In 1987, the Water Board sampled sediment and water in Marsh Creek Reservoir

(CRWQCB, 1987). Nickel was in bottom sediment at 118 mg/Kg and mercury averaged
0.46 mg/Kg. :
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A study was done in nearby Brentwood, California along Marsh Creek for the
Sweetwater Ranch development project (Wahler & Associates, 1990) to assess mercury
contamination in Marsh Creek. A series of studies by the University of California at
Davis were prompted by the recognition that abandoned mercury mines on Mount Diablo
have a significant impact on the water quality of Marsh Creek (Slotton et al., 1996, 1997
and 1998). Dr. Slotton concluded that Mount Diablo Mercury Mine discharges over 90%
of the mercury in Marsh Creek. According to the production records of the US Bureau of
Mines, the western and eastern mine works of Mount Diablo Mercury Mine account for
most of the mercury production from the mining district. However, no mill works or
calcines have been found at the location of other mining claims and prospects, leading to
a suspicion that ore may have been transported from other smaller mining claims to the
Mount Diablo Mercury Mine for ore processing. Further historical research would be
required to defermine where and how mercury was extracted from the other mercury:

mines in the mining district.
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TABLE 1

TRACING CURRENT ASSESSOR PARCELS TO ORIGINAL MINING CLAIMS

SUBSECTION

PLSS SECTION ORIGINAL APN Owner Mine or
CLAIM Millworks?
078-070-033 Mt Diablo State Park
William R. Powell NE % 078-070-040
078-060-034 (part) | Wessman Y
078-060-034 (part) | Wessman Y
1 1
SE% NW % I 78:060-033(part) | Mt Diablo State Park
| MDBM TIN R1E S29 078-060-003 Mt Diablo State Park
John Welch 078-060-035 :
NW %4 078-060-015
078-060-021
078-060-036 Mt Diablo State Park
, SW Y% 078-060-033 Mt Diablo State Park
SE% NE % 078-060-034 (part) | Wessman Y
078-070-036 Mt. Diablo Springs Improvement Y
Society
1
SWAWI2 5783570035 : ,
Lyman Hastings 078-070-034 Mt Diablo State Park
MDBM TINR1E S28 078-070-024
078:070-021 i
1
NWH%SWIA Moso0042 =
078-070-043




T 22 -
Mount Diablo Quicksilver Mine
Production History

Ryne Mine Mount Diablo Mine Ore Ore Calcines
Owner Operator {flasks) {Ibs}) (flasks) (Ibs) (tons) (%) $
1863-1875] General Land Office Ploneer Copper Mining Co. ? ? ? ?
Welch Welch Quicksilver
1875-1877| Welch Ryne Mining Co? 1,000 76,000 ? ?
1877-1912] ' ? - ? ?
1912-1913| General Land Office
1914-1929| George E. Grutchfield E.A. Howard Lumber?
1929 ' ‘
1930 58 4,408 9 684 ? ?
1931
1932
1933 . 730 55,480 ? ?
1934 . i
1935 C.W. Ericksen
1936 S .
1937 > 314 | 23,864 2,911 3% $40
1938 £ i 1361 [103,436 | 8,850 9% 36
1939 s 8 1,462 | 111,112 | 12,000 13% $42
1940 § o 1,084 82,384 14,400 15% $263
1941 % £ i 1 1,622 ] 123,272 | 14,400 15% $827
1942 ) = i 1 1,366 {103,816 | 12,000 13% $375
1943 & 2 1,127 | 85,652 | 11,000 12% $2,562
1944 2 K] 698 53,048 5,500 5% $1,886
1945 I @ 434 32,984 | 4,500 5% $3,880
1946 Q 861 65,436 6,000 6% $11,253
1947 § 126 9,576 1,000 1% $32,899
1948 = 0 0 0 $25,739
1949 0 0 0 $8,640
1950 0 0 0 $9,356
1951-1952 Ronnie B. Smith 102 7,752 1,369 1%
1953-1954 Jonas & Johnson 21 1,596 309 0%
1955 Cordero Mining/Sunoco ? ? ?
1956 Nevada Scheelite/Kennametal ? ? ?
1958 J.E. Johnson 0 0 0
1960  {Victoria Resources : Welty & Randall ? ? ?
1970 | Guadalupe Mining Co. ? ? ?
1974 Jack Wessman 0 0 0
TOTAL| 1,058 80,408 | 11,317 | 860,092 | 94,239 $97,768




Upper Marsh Creek

Lower Marsh Creek
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Figure 2
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TIMELINE: MOUNT DIABL. ICKSILVER MINE (8/6/2008)
Date APN 078-060-034 (West) T APN 078-070-034 (East) APN 078-070-036 APN 078-070-034
Jam;;?g 24, Gold discovered in California

April 29, 1849

William Ryder Powell files first placer mining claim on Dunn

Creek incl. part of -034 l

Need 3 dates, patent, sale and Park purchase

Sep!iesn;l(:)cr 9, California becomes a State
1850 Froncis Such discovers gold, quicksilver and copper near Mount Diablo (Clayton Historical Society) — placer deposits?
1857 City of Clayton founded
April 12,1861 War Between the States begins, demand for mercury fulminate skyrockets
April 15,1863 | John Welch discovers
cinnabar minerat deposit, files
mining claim with Contra
Costa County, mining
operation commences
April 26, 1865 Civil War ends, mercury demand plummers
July 26, 1866 . US Chaffee Mining Law passes
May 15, 1869 | Lyman Hastings receives federal mineral patent
| May 21, 1870 US Placer mining law passed
May 10, 1872 US General Mining Act passed
April 17,1875 | J. Welch receives federal land
patent

June 17, 1874

Lyman H Hastings dies

Blomberg & Moni

18757 Widow Frances C Hastings Hunsaker discovers metacinnabar
1875-1877 First production record with Mining must have occurred
US Bureau of Mines, Ryne
Mining Co. operates the
{western?) mine
1877 Litigation closes the mines, Hikely a dispute between the two mining properties
1878 US Timber & Stone Act passed
April 4, 1898 | US GLO recognizes Powell’s placer mining claim (APN 078-070-
033, -040, part of -034)
July 27, 1905 E.A. Howard buys patt of
property from Powell.
Oct?;)er 25, E.A, Howard buys property (Howard Lumber Co.)
07
December 10, | US GLO revokes Welch
1912 mineral patent
May 11, 1914 | George Grutchfield purchases
fand from GLO
July 1914 World War I begins
April 27, 1915 Agnes Grutchfield granted
sole title (widow)
November 11, World War I end
1918
January 14, Joseph Tonge leases interest
1930 to Blomberg, Hardy & Moni?
March 8,1930 | Hardy leases interest to

April 24, 1930

Joseph Tonge purchases land
from Agnes Grutchfield

[August3, 1977

US Surface Mining Control & Reclamation Act

1931 Japen invades Manchuria
1931 Mount Diablo State Park, created in 1921, begins acquiring land
1933-1936 C.W. Erickson operates the mine
February 11, Mt Diablo Quicksilver Mining Co buys property from E.A. Howard (Howard Lumber
1934 ‘Co.)
January 17, Title transfer from Blomberg
1936 & Moni to Mt Dlablo
Quicksiiver Mining Co. )
1936 Bradley Mining Co. operates the mine
September 3, World War II begins
September 2, World War I ends, Cold War begins
1945
1946 DPublic Health Service Drinking Water Standard Amendments
1947 Bradley Miniog Co. ccases operation at the mine
October 1, California Dickey Water Poltution Control Act
1949 N
June 25, 1950 Korean War begins
1951 Ronnie B Smith, Producers Refining & Franklin Supply Co. partnership operate mine
1953 US Dol Defense Minerals Bxploration Administration loan contract signed
February 27, RWQCB Resolution No. 53-21 (water poliution abatement order)
1953
July 27, 1953 Korean ceasefire
1954 Jonas & Johnson operate mine, miner killed, mining operation halted, DMEA contract ends
955 Cordero Mining Co. operates mine (Sunoco)
956 Nevada Scheelite operates mine (K 1y
058 John E. Johnson operates mine, Johnson dies, mining halts
960 PG&E sues for casement/right-of-way through miiie property
962 Public Health Service Drinking Water St Amendments
May 11, 1962 Victoria R ‘purchases mine from Vic Blomberg |
March 8, 1965 9% Marine Expeditionary Brigade lands at Da Nang, Republic of Vietnam. US involvement escalates through 1968
1965-1970 Welty & Randall operate mine, rework the calcine mine tailings
1969 California Porter-Cologne Water Quality Control Act passed
December 9, Guadalupe Mining Co, purchases mine from Victoria Resources
1969
1971 Pace of land purchase by Mount Diablo State Park increases, park boundary approaches mine property
1974 Safe Drinking Water Act
July 2, 1974 John and Corolyn Wessman purchase mine property from Guadalupe Mining Co.
75 Califomia Surface Mining & Reclamation Act (SMARA)
February 2, Mt Diablo State Park purchases from Morgan
1976 Territory Investment Co.

September 8, CRWQCB WDR 78-114
1978
November 20, s CRWQCB.CAO
1978
August 1, 1979 CRWQCB MRP 78-114
1984 Califomia real estate disclosure law established (Eastan v burger]
May 10, 2005 _| Title transferred to Wessman Family Trust
December 30, Title teansferred to Mt. Diablo Springs Improvement
2005 Society
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CALITORNIA REGIT''L WATER QUALITY CONTRdL BOARD
CENThAL VALLEY REGION

ORDER NO.°78-114

NASTE. DISCHARGE REQUIREMENTS
FOR -

MOUNT DIABLO QUICKSILVER MINE

~ CONTRA COSTA COUNTY

L

The California Regional Water Quality Control Board, Central Valley Region, (heré-
after Board), finds that: o ' . .

1. The Board on 27 February 1953-adopted Resolution No. 53-21 which prescribed
- requirements for a discharge from Mount Diablo Quicksilver Mine to Dunn Creek.

2. Surface and mineral riﬁﬁtérp?ﬁthé mine are presently owned by Jack and Carolyn
Hessman. oo ' : -

3. Present waste discharge requirements established by Resolution No. 53-21 are
not adequate nor consisteni with present plans and policies o7 the Board.

4. Mount Diablo Quicksilver Mine discharges mine drainage from the mine'taiTings
and overburden to Dunn Creek near its confluence with Marsh Creek a tributary
of the San Joaquin River a-WateF'bfithe.'State.

b

5. Mount Diablo Quieksilver MIHS“is"{6c8454/in the NE 1/4, SE 1/4 of Section 29,
TIN, R1YE, MDB&M (assors parcel #78060008-6) with surface water drainage to
Dunn Creek. e

6. The beneficial uses of Marsh Creek and Marsh Creek reservoir are: water-contact
recreation, non-water contact recreation, freshwater habitat, wildlife habitat,
and the preservation of rareiaqg_gvdang?red species.

NI EL IS s T1E R

‘7. The beneficial uses of the grduﬁdwéter are: domestic supply, 1r(jgatjon, and
stockwatering. : o S

.

8. The Board, on 25 July 1975, adopted a Water Quality Control Plan for the
Sacramento-San Joaquin;D%Ita%Ba?ini T
Jeb ot (ha

EIFRNA R

9. HMining operationﬁ ceased in 1971, however, the mine area continues to discharge
mineralized water and sediment to Dunn Creek. ‘

10. The actioh.to revise waste discharge requirements for this facility is exempt
from an,environmental review in accordance with Sections 15101, 15107, and
15108 of the CEQA regulations. ' .

T 1 N -
S I N T :

11.  The Board has notified ‘thg. eﬁa?éefﬁana interested agencies and persons of .
: its intent to prescribe‘wa§t§;q1§pbarg'-@gquirements for this discharge.

!
Lt

12. The Board in'a pub1iczmeet{ng heard aﬁd?éonsidefed all comments pertaining
to ‘the discharge._ ' .. :
f
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" NESTE DISCHARGE REQUIREM; —
MOUNT DIABLO QUICKSILVE .NE
CONTRA COSTA COUNTY o,

IT IS HEREBY ORDERED, that Resoldtion NQ.LSB;ZJ, be rescinded and Jack and Carolyn
Wessman shall comply with the following: = .

A.

Discharge Prohibitions:

1. The direct discharge of wastes to surface waters or surface water
drainage courses is prohibited., '

2. Previously depositg&,égéiﬁéﬁ%ﬁiﬁiiﬁé;reservoir shall not be discharged.

Discharge Specifications:

1. The discharge shall not c&use a pollution or nuisance as defined by
the California Water Code, .

2. The discharge shall not cause.degradation of any water supply.

3. The discharge shal} remain-&iihin the designated disposal area at
all times. . .

4. The dfgchargé} shall implement erosion control practices to minimize
erosion of mine overburden and worked areas.

Provisions: - ﬁ‘g;§g2‘§..-,;12: |

1. The discharger may be required‘tb submit technical or monitoring reports
as directed by the Executive 0fficer,

2, The diécharger shall follow the following time schedule to comply with
discharge prohibition Al: = vads . '

i

‘ }5$imahﬁlﬁééﬁéf§§ﬁCe Compliance Report
Action ¢ - _‘Date - Due

Conceptual Plan .1 Nov Y978 15 Nov 1978 .
Complete Construction . 1 dan 1979 15 Jan-1979

Plan o

Begin Construction sV Rer 979 15 Apr 1979

. B T O .

Progress Construction 1 Jun 1979 15 Jun 1979
* Report - : : _

Full Compliance ' /. v 1.3u7 1979 15 Jul 1979

3. The discharger shall fo]]oﬂ.fhéﬂfbllgw4ng.time schedule to comply with
frovision A.2: e : : .

R
e A Cptes _ -2
TR ORI Y . ;

v ot
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.+ WASTE ‘DISCHARGE REQUIREM." .
- MOUNT DIABLO QUICKSILVER MINE =«
 CONTRA COSTA COUNTY .
Suwmit Conceptual Plan . 15 Sept 1978

Complete Construction ~ 1 Nov 1978

4. ihe discharger shall report promptly to the Board any material change
‘ or proposed change in the character, location, or volume of the discharge,

5. . In the event of any change in control or ownership of land or waste
discharge facilities presently owned or controlled by the discharger,
the discharger shall notify the succeeding owner or operator of the
existence of this Order by letter, a copy of which shall be forwarded
to this office. ' . '

6. Any diversion from or bypass of facilities necessary to maintain com-
pliance with the.terms and conditions of this Order is prohibited, except
(a) where unavoidable to prevent loss of 1ife or severe property damage,
or (b) where: excéssive storm drainage or runoff from any event having
a return frequency greater than one in twenty-five years (> 3.9 inches/
day [5.9 em/day]) would damage any facilities necessary for compliance
with effluent 1imitations and prohibitions of this Order. The discharger
shall notify the Board in writing within two weeks of each such diver-
sion or bypass including documentation of the storm intensity.

7. The Board will review this Order periodically and my revise require-
ments when necessary. N

PR .-..
R S v e

\

I, JAMES A. ROBERTSON, Executivé Officer, Ho_hereby'certify the foregoing is a full,
true, and correct copy of an order adopted by the California Regiomal Water Quality

Contro]LBoard, Central Valley Region, on. __ .8, September 1978 .

[Pl N L

Originallsigned by
James A. Robertson

JAMES“AFﬁROBERTSON,.Executive.Officer

Hitu
S writieg withis

R S
x.-,.;!:;:\-;)i.‘_,,; :

wrde. and

CH/ap 7/25/78 _ . -3




CAL™IRIA REGIONAL WATER QUALITY €O oL BOARD
. CENTRAL VALLEY REGION

MONITORING AND REPORTING PROGRAH NO. 7g-114
OR I

F
MOUNT DIABLO QUICKSILVER MINE
CONTRA COSTA COUNTY

RESERVOIR ‘MOHITORING

A grab sample of the impounded water shall be collected during Movember of each year,
The sample shal) be collected at a point where a representative sample can be obtained.

The sample shall be analyzed for<thefollowing:

Constituents A: R } Units
Specific Conductivity : Limhos /cm
pH . N units
conper ., _ TR e
Iron } ! oL - mg/1 ,
*Manganese : o mg/ 1 ?
Zinc  _ A ' ; mg/1

In addition, a mentnly regpert shaﬁlzbéﬁéﬁbmjgéed for the months NHovember through March
Sinclusive detailing: )

1. The cistance from the water surface to the spiliway (freeboard)..
2. The coandition of the containment dikes, .

. RV EREL AN
3. The condition of the up watershed.diversion berms,

I A YO

REPORTING

In reporting the meritoring data, the discharger shall arranae the cdata in tabular

form so that the date, the constituents, and the concentrations are readily discernible,
The data shall be summarized in such*d manficr to iliustrate clesrly the compliance

with waste discharga requirements.'*Mbnftpnfﬁg*shall commence not later than 30 Novem
ber '1979,unless otherwise specified, . .

tionthly monitoring reports shall be submitted to {he Regional Board by the 15th day
ot the following merths: Decenber Lhraugh April,

-7

PEL TR




™ ) T

MONITORING AND REPORTING PROGRAM
MOUNT DIABLO QUICKSILVER MINE
CONTRA COSTA COUNTY

If the discharger monitors any pollutant at the locations designated herein more fre-
quently than is required by this order, he shall include the results of such monitoring
in the calculation and reporting of the values required in the Discharge Monitoring
Report Form. Such increased frequency shall be indicated on the Discharge Monitoring
Report form. : '

Ordered by wu @LMO)D 'g'nﬂ

JAMES R. ROBERTSON, Executive OFficer

1 August 1979
{Date)

L

CAH/gs 2/23/79 -
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EXECUTIVE SUMMARY

*  Before this comprehensive 1995 study, the Mt. Diablo Mercury Mine was generally
assumed to be the main source of mercury to the Marsh Creek watershed in Contra
Costa County. However, data was not available to quantify this input, rank the mine
against other potential mercury sources, or rule out the possibility of a generalized
source of mercury in this mercury-enriched watershed,

* In the project reported here, water, suspended sediments, and flow were analyzed at 18
key sites throughout the Marsh Creek watershed during a high flow-period. State-of-
the-art collection and analytical procedures were utilized for the 48 individual water
mercury analyses, producing above-detection concentration information for each of the
major tributaries and potential source regions. Combining concentrations with the flow
data, relative mass balances were calculated, ranking each of the tributaries as to
mercury contribution to the watershed. This aqueous watershed information was
supplemented by mercury analytical collections from multiple groups of aquatic
invertebrate indicator species at the 12 stream sites where they were present (41
samples), and stream fish at the 6 sites where they were present (28 samples).

* The 1995 watershed-wide mercury information assembled here establishes that the
mine site does indeed represent the overwhelming, ongoing source of mercury to the
watershed. Mercury data from water collections and invertebrate bioindicator
organisms strongly implicate the mine region as the dominant source of mercury. Mass
balance calculations indicate that approximately 95% of the total input of mercury to the
upper watershed derives from Dunn Creek, with an estimated 88% traceable
specifically to the current exposed tailings piles of the Mt. Diablo Mercury Mine. This
is a remarkably high percentage, particularly in light of the geologically mercury-rich
nature of the watershed in general, and indicates that the mercury in exposed,
processed, cinnabar tailings material is exceptionally available for downstream transport
in water.

* - The data indicates that the great majority of the mercury load emanating from the
tailings is initially mobilized in the dissolved state. This dissolved mercury rapidly
partitions onto particles as it moves downstream. The bulk of downstream mercury
transport is thus particle-associated.

» - Though Dunn Creek carried the bulk of the watershed's source mercury, this small
tributary delivered less than 7% of the total water volume and less than 4% of the
suspended solids load. With 95% of the mercury originating from the Mt. Diablo Mine
area, but 95% of the watershed's suspended sediment load deriving from non-mine,
low mercury source regions, any significant decrease in the export of mercury from the
immediate mine site should result in a corresponding decline in depositional sediment .
mercury concentrations downstream and in Marsh Creek Reservoir, This would almost
certainly help to drive down the mercury concentrations in water and the flux of
mercury into aquatic organisms. With an estimated 88% of the currently exported
mercury linked directly to the mine site tailings piles, mercury source mitigation work
within the watershed would clearly be best directed toward this localized source.

*  Though mitigation recommendations were not a part of our scope of work, we provide
input on the subject at the end of this report, based on the data collected in this study,
that may help to both clarify the task and direct the planning process.

*  Fishes in Marsh Creek Reservoir were found to consist in 1995 of populations of small
mosquito fish, native planktivorous hitch, stunted bluegill, and largemouth black bass.
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The reservoir was uniformly shallow at this time, with depths averaging 5 feet. The
water was organic-stained and very turbid, with heavy growths of aquatic weeds, Lack
of oxygen was indicated to be a limiting factor for fish in the bottom waters during the
warm season. Adult largemouth bass and possibly bluegill represent the only potential
angling opportunities in the reservoir at this time.

« Marsh Creek Reservoir mercury levels were characterized in 1995 with 26 individual
sediment mercury samples from surface sediment as well as deep core sections, 25
muscle mercury samples from individual adult fish, 21 muscle and 8 whole composite
samples of juvenile fish, and 4 composites of reservoir invertebrates.

s Approximately 5 feet of depositional sediment had accumulated on the reservoir
bottom. Reservoir sediment mercury concentrations were found to be quite uniform
across the bottom and throughout the reservoir's 30+ year depositional sediment
record, with the great majority of samples falling within the range of 0.36-0.80 parts
per million mercury, and all sediment samples having less than 1.50 ppm mercury.

« Mercury in Marsh Creek Reservoir edible fish flesh was above the health standard
concentration of 0.5 ppm in all samples of "keeper" sized bass and bluegill, with the
larger bass ranging up to and slightly over 1.0 ppm muscle mercury. These levels are
of concern but are not exceptional for this region of California. They are near enough
to the healthi guidelines that a decline to levels below the guidelines may be realistically
attainable, through potential mercury mitigation work in the watershed. Mercury
concentrations in adult fish will likely take a number of years to change significantly,
even in conjunction with a major reduction in transported watershed mercury. This is
because their mercury levels are a composite of accumulations across their multi-year
lives. However, mercury levels in a number of the short-lived, alternate indicator
organisms utilized in this project should respond to changes in source mercury very
quickly.

»  With this 1995 watershed mercury assessment, a comprehensive, accurate data base
has been initiated for the County, describing mercury conditions throughout the major
components of the Marsh Creek watershed. This includes mercury concentration,
loading, and relative mass balance data for water and suspended sediment fromn all
major tributaries, mercury levels from aquatic biota throughout the watershed; and
depositional sediment and biota mercury concentrations from Marsh Creek Reservoir.
The utility of these data for use as a general baseline could be substantially increased

~with the sampling of selected parameters in the current water year (1996), prior to any
mitigation work, to help account for natural inter-annual variability. We note that 1995
was an extremely wet, high-runoff year, while 1996 is more of an average water year.
It is our strong recommendation that the County obtain as extensive and varied a
baseline data record as possible prior to mitigation, and maintain selective monitoring of
key sites and parameters throughout and following mitigation work. Ongoing
montitoring of carefully chosen indicator samples will play an integral role in guiding
and assessing the effectiveness of any mitigation efforts.

vi
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1. INTRODUCTION

The Marsh.Creek watershed, in eastern Contra Costa County, is fed primarily by
seasonal tributaries from the eastern slope of Mt. Diablo. Flows in the watershed range
from zero in many upstream tributaries during the dry season to hundreds of cubic feet per
second in downstream Marsh Creek during winter storm runoff. Marsh Creek flows
through the towns of Brentwood and Oakley, ultimately emptying into the San Joaquin
Delta east of Antioch. _

A flood control dam was built on Marsh Creek in 1963, approximately five miles
upstream of Brentwood. The resulting Marsh Creek Reservoir is now a shallow water
body with extensive riparian, marsh, and aquatic weed growth, providing habitat for a
variety of wildlife including resident populations of fish. The surrounding land is currently
used for cattle grazing. The primary function of the reservoir is flood control. Operated by

~ the Contra Costa Department of Public Works, it has been closed to the public throughout
recent years. ) '

An extensive residential development is plannéd for the area surrounding Marsh Creek
Reservoir. As the existing reservoir may be incorporated into these development plans,
information regarding its water quality and that of the watershed in general is of particular
current interest. One potential area of concern involves mercury. The California
Department of Fish and Game analyzed fish from the reservoir in.1980. These fish were
found to be above existing health standards for mercury (Contra Costa County 1994).

A large, abandoned mercury mine site is present on the northeast slope of Mt. Diablo.
The Mt. Diablo Mercury Mine is located within the Marsh Creek watershed, adjacent to
Dunn Creek, which is a small tributary to Marsh Creek. A substantial area of exposed

tailings is present at the site and, wliile this region contributes only a small fraction of the
total flow in the watershed, it has been assumed for many years to be a major contributor to
the downstream mercury accumulations. A series of sediment settling ponds were
constructed in ~1980 to intercept suspended sediment from the tailings and related springs.
Water collections made in the vicinity of the mine by the Central Valley Regional Water
Quality Control Board demonstrated significantly elevated mercury concentrations
(CVRWQCB 1994). However, these tests did not include the entire watershed and did not
have a low enough level of analytical detection to obtain useful data from any but the most
extremely contaminated samples. Consequently, this earlier work could not determine the
relative loading of mercury to the watershed from the mine on a mass balance basis.

In early 1995, our mercury biogeochemistry research group was contracted by the
Contra Costa County Department of Public Works to undertake a comprehensive

1
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assessment of mercury throughout the Marsh Creek watershed. It was our strong
recommendation that a relatively thorough and up-to-date understanding of mercury
dynamics throughout the watershed as a whole be obtained before mitigation plans were
made. We felt that it was critical to determine the relative importance of the exposed mine
site to the watershed's total mercury loading.

Mercury is naturally enriched throughout extensive areas of the Mt. Diablq region,
which is why mercury was historically mined here (Ross 1940). Mercury is similarly
enriched throughout much of the California Coast Range. As the majority of the water
flow and associated transported material in the Marsh Creek watershed appeared to derive
from tributaries other than the one containing the Mt. Diablo mine, it was quite conceivable
that a significant proportion of the total mercury budget might come from more generalized
watershed sources. Despite the locally contaminated nature of the mine vicinity itself, if the

" majority of total mercury loading came from elsewhere in the watershed, mitigation work at’
the mine could be relatively ineffectual.

In the first phase of our mercury assessment, we developed a sampling plan that
accounted for all important watershed tributaries, major source flows at the mine site, and
included stations along downstream Marsh Creek to the reservoir and well beyond. We
waited for a period of high but relatively steady flows following a major storm series,
when suspended material was being transported in abundance and the sites could be inter-
calibrated. These conditions occurred in late March 1995 and we were able to successfully
collect samples throughout the watershed within a short period of consistent flow. Ateach
of the 18 sites, water sarﬁi)les were taken for analysis of mercury in both raw and filtered
fractions, as well as for suspended solids concentration. The mercury samples were taken
using ultra-clean techniques and were analyzed by the foremost aqueous mercury analytical
laboratory in the world, providing above-detection mercury concentration data for all
samples. Ateach éitc, the water flow was determined as well. With concentration and
flow data for each site, it was then possible for us to calculate the total loads of mercury
moving through each stretch and to 'compare the tributaries on a relative basis.

To supplement these water-based mercury measurements, we looked at bioindicator
organisms within the watershed. At 12 collection sites, we sampled localized benthic
invertebrates of several types. These invertebrates integrate the bioavailable fraction of
mercury that they are exposed to over their lifetimes. In-stream fish were collected at the 6
stations where they were present. All of these samples were analyzed for mercury, to
provide time-integrated information on the relative mercury trends among the different
tributaries. ' ' '
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A second piece of essential information was the determination of current mercury
conditions in Marsh Creek Reservoir, particularly within the fish populations. As the only
data to have been collected there had been taken 15 years earlier, in 1980, and the actual
data themselves were apparently unavailable (Contra Costa County 1994), a new survey of
the reservoir was warranted.

Therefore, in a second phase of our assessment, we conducted a study of mercury in
Marsh Creek Reservoir sediments and biota in September 1995. We collected surficial
sediments from throughout the reservoir and obtained a record of historical sediment
mercury deposition over the 30+ year history of the reservoir through sediment core
samples. The reservoir's current fish populations were assessed, with tissue mercury
analyses conducted on extensive samples from all types with significant representation at
this time.

Table 1 summarizes the mercury analytical samples collected for both phases of this
project. A total of 48 aqueous mercury analyses were made, half in raw water and half in
corresponding filtered water. Total mercury was analyzed in 170 individual biotic and
sediment samples, including 46 individual fish analyzed for muscle mercury from Marsh
Creek Reservoir. Additional analytical samples for the project included suspended solids
samples from all stream sites (22, including duplicate samples), and moisture and organic
percentage analyses in 30 reservoir bottom sediment samples. '

Throughout this report, the data for each major watershed parameter is generally
presented both in tabular and graphic form. Map figures of each of the major data
parameters are included for the watershed as a whole, as well as for the immediate mine
vicinity where appropriate. ,

With the data collected in the two phases of the study, this report provides the County
with information on current mercury levels throughout the Marsh Creek watershed and
Marsh Creek Reservoir. Further, the relative importance of the various upstream source
regions to the overall mercury loading in the system can be estimated. Finally, in the event
that new mercury mitigation-work is initiated within the watérshed, a comprehensive,
accurate data base has been initiated, describing mercury conditions throughout the major
components of the system, including water, suspended sediment, and aquatic biota from
the entire watershed and depositional sediment and biota from Marsh Creek Reservoir.
Baseline data, taking into account natural inter-annual variability, can be compared to
mercury levels in future collections to guide and assess the effectiveness of mitigation
efforts.
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Table 1. Summary of all Samples Analyzed for Mercury in This Project

Raw Water Filtered

Aqueous Total Mercury: 22 22
Aqueous Methyl Mercury: . 2 2
TOTAL AQUEOUS SAMPLES (48 total): 24 24

Stream Reservoir

Invertebrate Composites: 41 4

Small Fish Whole Fish Composites: 18 8

Individual Fish Muscle Samples: 20 46
Adulr Largemouth Bass: 10
Juvenile Largemouth Bass: 10
Adult Bluegill: J;
Juvenile Bluegill: 4 11
Hitch: 8 14
Juvenile Salmon: 5
Crayfish Tail Muscle: 3

Individual Fish Liver Samples: 7

Sediment: — 26

TOTAL SOLID SAMPLES (170 total): 79 91

2. METHODS

2.1 Site Selection

The sampling sites utilized for the watershed portion of this project are shown in
Figures 1 and 2. Sampling sites within Marsh Creek Reservoir are displayed in section 3.2
(Fig. 18).

In the watershed compozxé'nt' of this work, our plan was to sample all significant
tributaries of the Marsh Creck watershed, immediately following heavy rains. We sampled
water and invertebrates from the upper section of Marsh Creek (above Curry Creek), from
Curry Creek, Perkins Creek, Dunn Creek both above and below the Mt. Diablo Mercury
Mine area, "My" Creek (a tributary to Dunn Creek that runs along the northern edge of the
mine area), and Briones Creek. We were unable to sample two streams which enter Marsh
Creek from the south along the mid section of the creek. This was because the landowners
repeatedly refused us permission to make collections. However, these were relatively
small creeks and their contributions to the downstrearn mercury load could be estimated by
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noting the changes or lack thereof in the various parameters at sites on Marsh Creek both
above and below their inflows. As it turned out, they were insignificant to the regional
mercury picture.

In addition to the tributaries, we sampled water, invertebrates, and fish from six
additional sites along the length of Marsh Creek, including a site between Curry and
Perkins Creeks, a site ~1 mile downstream of the Dunn Creek inflow, another ~5 miles
downstream, one ~10 miles downstream just above the reservoir, one just below the
reservoir, and a final Marsh Creek site well downstream at Delta Rd, between Brentwood
and Oakley. In addition to these main stream sites, we collected water from five additional
sites in the vicinity of the mine itself. These included samples from Horse Creek, which
flows along the south edge of the tailings, both above the tailings influence and below, just
before entering Dunn Creek. Other mine area water samples included outflow from the
lower settling pond, representative inflow to that pond through the tailings, and the
Orehouse spring which flows into the north settling pond.

In summary: at a total of 18 sites, flows were determined and we sampled for
suspended solids and for total mercury in raw and filtered water immediately after a major
storm cycle. Methyl mercury was additionally analyzed from duplicate samples taken from
Marsh Creek directly above the reservoir. Benthic invertebrate bioindicators were sampled
at all sites containing sufficient concentrations of organisms for analysis (12 sites) and fish
were taken at those stream sites where they were present (6 sites).
 InMarsh Creek Reservoir, surficial sediment was collected from 8 different locations in
the reservoir (Fig. 16). These were épaced so as to sample all major depositional areas.
Sediment cores were taken at the centers of each of the two main basins. Fish were taken
from throughout the reservoir.

2.2 Collection Techniques
2.2.1 Water

Water collections for mercury analysis were made in conjunctidn with Frontier
Geosciences Laboratory, which is the most highly esteemed aqueous mercury laboratory in
the world. Ultra-clean 250 ml teflon collection bottles wete shipped to us, individually
packaged in double zip-lock bags, Two person clean ¢ollecting protocol was used, in
which the actual sample bottle was touched only by one researcher who handled nothing
else and wore sterile gloves. Samples were taken in flowing water by standing mid-stream
and, facing upstream, submerging the bottle in the middle of the flow. The cap was
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removed underwater, allowing the bottle to fill without coming into contact with potential
surface film material, and then resealed before bringing to the surface. The bottle was then
placed into the waiting isolation bags, held by the co-worker. Bagged ice packs kept the
bottles cool and samples were shipped by overnight mail to Frontier Geosciences. Water
samples were filtered and preserved in a trace metal clean room within 24 hours of
collection, and later analyzed within standard holding times.

In conjunction with each set of aqueous metcury samples, we collected identical water
into 1 liter bottles for analysis of suspended solids. These bottles were held in a separate
ice chest, on ice, and were returned to our laboratory in Davis for processing within 48

“hours of collection.

Flow at each of the stream sites was determined by measuring the cross sectional area
of the channel along a relatively uniform stretch. A known number of meters was marked
off alongside. A current float of near-neutral buoyancy was then passed through this
course three to ten times. Time to the nearest 0.01 seconds was recorded for each pass.

2.2.2 Invertiebrates

Stream invertebrates were taken from riffle habitat at each of the sites where they were
present, i.e. from rapids or cobble bottomed stretches with maximal flow, where aquatic
insects tend to be most concentrated among the rock interstices. Stream invertebrates were
collected primarily with the use of a research kick screen. At each site, one researcher
spread and positioned the screen perpendicular to the flow, bracing the side dowels against
the bottom, while the other researcher overturned boulders and cobble directly upstream of
the screen. These rocks were hand scrubbed into the flow, dislodging any clinging biota.
Following the removal of the larger rocks to the side of the stretch, the underlying
cobble/pebble/gravel substrate was -disrupted by shuffling the boots repeatedly.
Invertebrates were washed into the screen by the current. The screen was then lifted out of
the current and taken to the shore, where forceps were used to pick macro-invertebrates
from the screen into collection jars. This process was repeated at each site until a sufficient
sample size of each taxon of interest was accumulated to permit analysis for mercury. At
Marsh Creek Reservoir, samples of adult dragonflies and damselflies were taken with
insect nets. '

Samples were maintained in their collection jars on ice, and then cleaned in fresh water
within 24 hours of collection. Cleéning was accomplished by suspending sample
organisms in fresh water and, as necessary, shaking individuals in the water with teflon-
coated forceps to remove any significant clinging surficial material. Cleaned organisims




(e}

1995 MARSH CREEK WATERSHED MERCURY ASSESSMENT PROJECT D.G. Slotton et al.

were stored in pre-cleaned jars with teflon-lined caps, which were frozen and then dried at
50-60 °C. The dried sample was homogenized to a fine powder with teflon-coated
instruments and a glass laboratory mortar and pestle. All of these techniques have been
well established and tested in extensive prior mercury research work throughout California
(Slotton et al. 1995a).

2.2.3 Fish

Fish were taken from selected stream sites, where present, with baited minnow traps

which were left overnight. Stream fish were also taken with seines which were pulled

' thr0ug11 certain stretches to trap fish. In Marsh Creek Reservoir, fish were collected using
a boat with a variety of experimental gillnets, as well as by set line, angling, and with dip
nets. Small individuals to be analyzed for mercury from both stream and reservoir were
held on ice in sealed bags. They were later weighed and measured in the laboratory and
homogenized into appropriate composite samples with a laboratory homogenizer. Larger
fish to be analyzed were weighed and measured on site. Tissue samples for mercury
analysis were excised directly in the field, using clean technique, with stainless steel
scalpels. Muscle samples were taken from the dorso-lateral ("shoulder") region, as done
by the California Department of Fish and Game. Tissue samples were placed directly into
pre-weighed laboratory digestion tubes, which were capped with teflon liners and
maintained in sealed bags. The precise weight of each tissue sample was determined by
weighing the tubes containing samples (together with pre-weighed blanks) and subtracting
the initial empty weights. We have utilized these techniques with great success in similar
work over the past 11 years (Reuter et al. 1989, Slotton 1991, Slotton et al. 1995a, Slotton
et al. 1995b)

2.2.4 Sediment

Sediment samples were taken in Marsh Creek Reservoir both from the surficial
sediment at the sediment/water interface and in extended cores which penetrated deep into
the sediment. Surficial sediment samples were collected with an Ekman dredge and were
spooned into pre-cleaned glass jars with teflon-lined caps. Sediment cores were taken by
hand with a custom-made non-metallic coring device which was driven into the bottom
from the boat and then carefully pulled out and transported to shore. There, the core was
extruded and sectioned, with samples retained in pre-cleaned glass jars with teflon-lined
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caps. Sediment samples were maintained refrigerated but unfrozen (so as to not alter
mineral structure) until they were analyzed for mercury within 18 days of collection.

2.3 Analytical Methodology
2.3.1 Water

Total mercury in water was analyzed by dual amalgamation/cold vapor atomic
fluorescence spectrometry, as developed by Bloom and Crecelius (1983). Methyl mercury
was analyzed utilizing aqueous phase ethylation, followed by cryogenic gas
chromatography with cold vapor atomic fluorescence detection, as developed by Bloom
(1989). The detection levels for these extremely sensitive analyses are approximately 0.01
ng L-1 (parts per trillion), well below any environmental aqueous mercury levels present
throughout Northern California.

Current speed was estimated by taking the average time of the near-neutral buoyancy
current float to traverse the uniform test stretch of stream and dividing by the length of the
stretch, The speed of the flow was then multiplied by the cross sectional area to obtain the
flow volume per second.

The bulk load of total mercury moving through each stream site per day was determined
by multiplying the measured aqueous mercury concentration by the corresponding
measured flow (volume per second) and finally by the number of seconds in a day.

The relative mass balance contributions of bulk mercury from individual upstream
source areas to downstream receiving waters were determined by assessing the
proportional contributions of bulk mercury among the source flows immediately upstream
at each major fork in the sampled streams. This was done by working upstream from the
Marsh Creek site 1 mile below the Dunn Creek inflow. Based on the data, all significant
mercury inputs occurred above this point. The calculated bulk flows of mercury of the
streams contributing to this portion of Marsh Creek (Marsh Creek above Perkins Creek,
Perkins Creek, and Dunn Creek) were assessed relative percentage contributions by
dividing each mercury load value by the sum of the three. The total mercury input at this
point was considered to be 100%. The relative contributions of tributaries upstream of
these 3 stem flows were determined by successively following this procedure and
multiplying the percentage bulk mercury load proportions of contributing flows by the
previously calculated percent contribution of the stemn flow immediately downstream (Table
6).

10
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2.3.2 Suspended Solids

Suspended solids concentration at each site was determined by filtering a given volume
of well mixed sample water through a pre-weighed glass fiber filter. The solids were
retained on the filter, which was then dried at 105 °C for 24 hours. After cooling the filter
in a dessicator, it was re-weighed to the nearest 0.0001 g. The weight of solids was
obtained by subtracting the initial, clean weight of the filter from the weight with solids.
This amount was divided by the volume of water filtered to derive the solids concentration

ona milligram per liter basis. To obtain bulk loading quantities of suspended solids, the
concentration data were weighted by the accompanying flows, as described for aqueous
mercury.

Dry weight mercury concentration of the particulates themselves was estimated by first
determining the aqueous mercury concentration attributable to the suspencied solids. This
was done by subtracting the aqueous mercury concentration in filtered water from the
corresponding mercury concentration in raw water. This aqueous concentration,
attributable to the entrained particulates, was then divided by the concentration of
suspended solids in the water. '

2.3.3 Fish, Invertebrate, and Sediment Total Mercury

Solid samples for mercury were analyzed using homogeneous portions. Sediment was
subsamipled from homogenized, wet (liquefied) samples. Identical subsamples were used
to determine moisture content for dry weight conversions. Fish tissue was also analyzed
on wet (fresh) samples, as is the standard procedure for governmental agencies. Mercury
analyses of invertebrate samples were conducted with dried and powdered samples for
uniformity, as described in Slotton et al. (1995a).
~ Solid samples of all types were processed by first digesting in concentrated sulfuric and
nitric acids and potassium permanganate, under pressure, at 80-100 °C for three hours.
They were subsequently analyzed for total mercury using a well-established modified cold
vapor atomic absorption (CVAA) micro-technique, described in Slotton et al. (1995b). The
level of detection for this technique is approximately 0.01 mg kg-! (ppm), sufficient to
provide above-detection results for nearly all aquatic sediment and biota samples in this
region.

11
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2.3.4 Sediment Water and Organic Content

Moisture content of sediment samples was determined by weight difference between
fresh, homogenized sample (10-2560 g) and the sample after drying at 105 °C to constant
weight (generally 24 hours), subtracting out the weight of the weighing container. Weights

" were accurate to = 0.001 g. To obtain the Loss On Ignition (LOI) estimate of organic
content, the dried sample was subsequently placed in a 475 °C muffle furnace for 2 hours
in order to burn off any organic matter. After cooling, the mineral moisture of hydration
was returned by re-wetting the sample. The sample was agdin dried at 105 °C to constant
weight, cooled in a dessicator, and weighed again to + 0.001 g. The loss in weight
between the initial dry sample and the sample after the muffle furnace treatment is attributed
to organic matter. '

2.4 Quality Assurance/Quality Control (QA/QC)
2.4.1 Water

The water samples for mercury were analyzed at Frontier Geosciences Laboratory in a
single, large analytical run, accompanied by a good number of QA/QC samples. QA/QC
was excellent, as summarized below in Table 2.

Table 2. Frontier Geosciences Laboratory Aqueous Mercury QA/QC (from 1 analytical run)

Spike Duplicate Reagent Filter NRCC
Recoveries RPD Blanks Blanks Dogfish
(%) (%) (ng/L) . (ng/L) (ppm)
Certified Level ' 457
Ideal Recovery (100%) (0%) (0.00) 0.00) (100%)
Control Range (%) 75-125% $25% 75-125%
Control Range (concentration) <0.20 ng/l. <020 ng/l.  3.43-5.71
Recoveries (%) 100-113% 1-20% 97-107%
Recoveries (concentration) 0.10 0.12 4.42 - 4.89
43)] n=3 n=11 n=| =] n=
Mean Recoveries (%) 105% 8% 101%
Mean Recoveries (concentration) 0.10 0.12 4.63
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2.4.2 Fish, Invertebrates, and Sediment

Extensive QA/QC accompanied all of our total mercury analyses of aquatic biota and
sediment samples. For each sample batch of approximately 24 samples, a large number of
QA/QC samples were included through all phases of the digestion and analysis procedures
(16 total). These included 1 blank and 7 aqueous mercury standards, 2 pairs of samples of
standard reference materials (4 total) with known mercury concentrations, 2 duplicates of
analytical samples, and 2 spiked analytical samples. These 16 additional samples per
analytical run were used, as always, to ensure the reliability of the data generated. The
QAJ/QC results for this portion of the work are summarized in Table 3.

Table 3. D.G. Slotton Laboratory Total Mercury QA/QC Summary (from 8 analytical runs)

Std Curve  Spike  Duplicate  NBS  IAEA NBS BCR

RA2 Recoveries  RPD Tuna Tuna _ Sediment Sediment
Certified Level (ppm) 0.95 470 147 0.67
Ideal Recovery 1.000 (100%) (0%} (100%) (100%) (100%) (100%)
Control Range (%) 20.975 75-125% <25% 75-125% 75-125% 715-125% 75-125%
Control Range (ppm) : 0.71-1.19  3.60-6.00 1.10-1.84 0.50-0.84
Recoveries (%) 0.098-1.000 87-108% 0.2-18.8% 88-120% 93-104% 971% 90-100%
Recoveries (ppm) 0.84-1.14 4.37-4.87 1.42-1.43 0.60-0.67
(n) n=8 n=18 n=21 n=16 n=15 n=2 n=H
Mean Recoveries (%) 0.999 98% 5% " 106% 98% 97% 96%
Mean Recoveries (ppm) 1.01 4.61 1.43 0.64

The extensive set of aqueous standards was used to construct an accurate curve of
mercury concentration vs atomic absorbence for each analytical run. The standard curve R?
values for the mercury runs utilized in this project all fell between 0.998 and 1.000, well
above the control range of 2 0.975. The standard reference material samples included two
fish standards and two sediment standards. All recoveries were within the 75% - 125%
control levels, at 88-120%. Sample duplication was excelient, with relative % difference
(RPD) having a mean value of 5% among 21 total paired samples. Spike recoveries were
also consistently good, with recoveries of 87% - 108%, as compared to the 75% - 125%
control levels.

13
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3. RESULTS
3.1 Watershed

3.1.1 Water

We determined flows and collected water samples for mercury and suspended solids at
18 individual sampling sites distributed throughout the Marsh Creek watershed. These
collections were made within a 48 hour period during high runoff flow conditions in late
March 1995, following an extensive series of storms. A considerable effort was made to
obtain these samples within as close a time period as possible, during high but relatively
stabilized flow conditions. Flow values are presented in Table 4 and Figures 3 and 4.
Concentration data for suspended solids and aqueous mercury are presented in Table 4 and
Figures 5 and 6. Calculated bulk mercury loads, on a grams per day basis for each site,
can be found in Table 5 and Figures 7 and 8. Mass balance data quantifying the overall
proportional mercury contributions of the various source tributaries to downstream
receiving waters are presented in Table 6 and Figures 9 and 10.

Table 4. Watershed Flow; Aqueous Mercury and Suspended Solids Concentration Data

Agqueous Total Mercury Suspended Solids

Site Flow Raw Filtered Al (TSS) Solids He
{cfs) (ng/L) , (mg/L} (dry ppm)
Upper Marsh Creek 28.30 324 1.29 16.10 0.10
Curry Creek 33.70 5.18 1.49 32.00 0.12
Marsh Ck above Perkins Ck 65.60 4,69 1.34 32.10 0.10
Perkins Creek 13.90 8.89 4.11 3.00 1.59
Upper Dunn Creek 520 . 3.60 2.73 1.50 0.60
Upper Horse Creek 0.08 25.50 - 16.00 1.10 8.64
"My" Creek 2.10 381.00 28.40 10.90 32.41
OreHouse Spring 0.01 1,940.00 71.00 1140 164.00
Trickle coming from tailings 0.03 58,400.00 54,100.00 77.20 56.37
South Pond outlet 0.05 59,100.00 59,100.00 26.10 0.00
Horse Creck @ tailings 0.32 25,000.00 21,900.00 104.00 29.8
Dunn Ck below mine confluence 7.80 949.00 226.00 13.50 53.60
Marsh Ck below Dunn Ck conf. 83.60 79.30 21.40 19.40 2.99
Mid Marsh Ck @ rd. crossing 101.00 52.80 10.10 24.60 1.74
Marsh Ck above Reservoir 111.00 37.67 8.80 23.10 125
Briones Ck @ Deer Valley Rd. 4.10 5.84 2.03 61.20 0.06
Marsh Ck below Reservoir 116.00 43.70 2.47 34.60 1.05
Marsh Ck @ Delta Rd. 107.00 37.80 6.44 53.80 0.58
Agueous Methy! Mercury
Raw Filtered
{ng/L)
Marsh Ck above Reservoir 0.204 0.112
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3.1.1.1 Relative Flows

Flow values, in units of cubic feet per second (cfs), are presented in Table 4 and
Figures 3 and 4, Flow data were collected as a key parameter for bulk load and mass
balance calculations. At the time of these samplings, major tributary streams.in the Marsh
Creek watershed each contributed flows of between 4 and 34 cubic feet per second to
Marsh Creek. The flows measured in Marsh Creek itself demonstrated a characteristic,
steady increase moving downstream, incorporating the inputs of the various tributaries as
well as groundwater inflows. Flow was estimated at approximately 100 cfs at a site
halfway between the Dunn Creek confluence with Marsh Creek and the downstream
reservoir. Flows at and below the reservoir were an additional 5-15% higher.

Of the ~115 cfs flow noted immediately above and below the reservoir in this sampling,
three major upstream tributaries together accounted for 69% (~80 cfs) of the total. These
were upper Marsh Creek, Curry Creek, and Perkins Creek, The water volume measured in
Dunn Creek (7.8 cfs), which includes all flows derived from the Mt. Diablo mine area,
amounted to less than 7% of the downstream flow. Further, the great majority of this
water was derived from regions away from the nﬁne, including the upper portions of Dunn
Creek (5.2 cfs) and Horse Creek (0.08 cfs). "My" Creek, which is north of and relatively
peripheral to the main tailings region, accounted for a further 2.1 cfs. Flows emanating
specifically from the area of exposed tailings were estimated at only 0.28 cfs at the time of
this sampling (lower Horse Creek minus upper Horse Creek, South Pond outflow minus
Orehouse spring flow). This tailings-specific flow, at 0.24%, was less than one quarter of
1% of the total downstream water flow noted at the reservoir,

3.1.1.2 Aqueous Mercury Concenirations

Mercury was analyzed in homogenized, representative water samples taken from each
of the 18 sites throughout the Marsh Creek watershed. Each sample was further divided
into a filtered (£ 0.45 jumn) and raw water sample, each of which was analyzed for t(S_tél
mercury. Duplicate samples taken at the inflow to Marsh Creek Reservoir were also
analyzed for methyl mercury. Aqueous mercury concentrations, in units of nanograms per
liter (ng L-1, = parts per trillion), are presented in Table 4 and Figures 5 and 6 Meréury
measured in the filtered fraction is displayed superimposed on the total mercury data bars in
the figures, and in parentheses in the figure data.

It is apparent in Figure 5 that; on a concentration basis, agueous mercury levels in
Dunn Creek downstream of the Mt. Diablo mine were significantly higher than the .
concentrations seen in all other tributaries to Marsh Creek, as well as upstream of the mine.
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The mercury concentrations found in the other main tributaries, at 3.2-8.9 ng L1, were two
orders of magnitude lower than the 949 ng L-! concentration found in Dunn Creek below
the mine. The great impact of the mine-region Dunn Creck flows to Marsh Creek is
apparent in the large increase in Marsh Creek aqueous mercury concentrations below the
Dunn Creek confluence. Upstream levels of 3.2-8.9 ng L-! increased to 79.3 ng L-1,
measured one mile below the confluence. Agqueous mercury concentrations. remained
elevated below this point in the watershed, at > 37 ng L-! as far downstream as the town of
Oakley,

The close-up map of agueous mercury concentrations in the immediate vicinity of the
Mt. Diablo mine (Fig. 6) demonstrates that the very high mercury levels seen in Dunn
Creek are clearly derived from the mine itself. The stream "My" Creek, which borders the
north extent of the tailings region, was quite high in mercury at 381 ng L-!, while flows
emanating from the tailings themselves were massively contaminated, with levels ranging
from 25,000 - 60,000 ng L-1. The Orehouse spring was also quite high, though far lower
in mercury than the downslope tailings flows, at 1,944 ng L-!. This small spring,
however, contributed very little to the overall water volume from the site, with its flow at
this time measured at just 0.01 cubic feet per second (Fig. 4).

Previous water sampling in the region by the Central Valley Regional Water Quality
Control Board utilized less sensitive analytical techpiques that placed most watershed
samples below the 0.00002 mg L-! (20 ng L-!) level of detection (CVRWQCB 1994).
However, above detection results were obtained from 4 of the earlier samples, including a
Dunn Creek sample directly below the mine inflows (600 ng L-1) and 3 sites in the direct
vicinity of the tailings and settling pond (16,000 - 70,000 ng L-1). These December 1994
levels were quite similar to the corresponding éoncentrgtiOns we found in our 1995 work.

In addition to the maximally contaminated flows from the mine tailings themselves, it is
notable that all of the Marsh Creek watershed tributaries which showed any significant
elevation in mercury concentration, relative to the entire data base, derived from the same
slope of Mt. Diablo; i.e. the region between Perkins Creek and "My" Creek.

It is a very important observation that neaﬂy all of the mercury detected in the heavily
contaminated, near-tailings flows was found to be in the filtered fraction: i.e. the
"dissolved" state, The sample of representative tailings seepage moving into the settling
pond was found to contain 58,400 ng L-! total mercury, with 54,050 ng L-1 (93%)
measured in the filtered fraction. Water leaving the settling pond had 59,100 ng I--! total
mercury, with an identical concentration (a full 100%) measured in the filtered fraction.
The somewhat diluted but higher volume flow in Horse Creek had a total mercury

concentration of 25,000 ng L~!, with 21,900 ng L-! (88%) accounted for by the filtered
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fraction. These collections were in marked contrast to samples from all other sites
throughout the watershed, where the majority of the total aqueous mercury was in the
particulate fraction. In downstream Dunn Creck and Marsh Creek, the filtered fraction
accounted for only 17-27% of the total aqueous mercury. Further, it is likely that much of
the downstream "filtered" mercury fraction was not truly “dissolved", but was associated
with particulates and colloids that were simply smaller than the 0.45 [tm standard pore sjze
used in filtration. In contrast, the filtered mercury fraction that constituted virtually the
entire mercury load in flows sampled at the tailings themselves likely on"éiuated from truly
dissolved mercury, as suggested by the acidity (low pH) in the immediate vicinity of the
ore body and settling pond.

This data indicates that the extremely high mercury concentrations in the tailings flows
are derived specifically from the dissolution of mercury from the tailings. The tailings of
this historic mercury mine are by definition rich in mercury. Once in the dissolved state;
this mercury can become highly mobile. Mercury presumably dissolves readily into water
in the immediate vicinity of the tailings due to the characteristic presence of sulfides in the
ore. This sulfur, when exposed to rainwater, promotes the formation of sulfuric acid. The
acid dissolves ore constituents that would otherwise remain in solid form, including the
metals iron and mercury. The iron creates the orange stain characteristic of much acid mine
drainage. This happens as the low pH is subsequently neutralized by dilution with other
water and the dissolved metal begins to precipitate out of solution. Mercury likely
precipitates fairly rapidly as well, as evidenced by the decline in the proportion of filtered
mercury seen downstream of the immediate mine area. However, we note that the freshly
formed, tiny, flocculent particles that result from the precipitation of formerly dissolved
metals are themselves extremely susceptible to downstream transport, if exposed to
significant flow energy. Therefore, it is our interpretation that this pfocéss of the tailings
mercury dissolving into runoff seepage water is, either directly or indirectly, supplying
much of the greatly elevated mercury concentrations seen in the downstream watershed.

The downstream shift in aqueous mercury partitioning, from dissolved mercury in the
immediate vicinity of the tailings to particulate mercury dominating the remainder of the
downstream watershed, indicates that the tailings-based dissolved mercury rapidly adsorbs
to particulate material upon leaving the mine site. .

An additional finding brought out by this data involves the main settling pond at the
mine site, which captures much of the overland and through-flow from the tailings. The
mercury measured in the outflow from this pond was entirely in the dissolved state. It was
also essentially identical to rey;)resentative tailings seepage that was flowing info the pond,
both in character and mercury concentration. We conclude that, in its current configuration
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and pH. the settling basin may not be effectively "settling out” g significant proportion, if

any, of the aqueous mercury flowing into it. This is particularly the case under storm-

related, elevated flow conditions, when the great majority of overall transport in the
watershed occurs.

3.1.1.3 Bulk Loads

The mercury concentration data describe the local water quality conditions present at
each of the sampling sites at the time of these collections. Aqueous mercury concentration
is also a critical parameter with regard to localized biological uptake in the stream
ecosystem. However, for considerations of overall mercury loading from the watershed to
the downstream reservoir and beyond, we needed to determine the actual quantities of
mercury that move through each of the stretches, This was accomplished by weighting the
concentration information at each of the sites by the corresponding flow values that we
determined at the time of sampling. In this way, we have been able to estimate the mercury
loads deriving from the various tributaries, on a grams mercury per day basis. This data is
presented in Table 5 and in Figu,rgs 7 and 8.

Clearl nn Creek below the mine region is contributing the vast majority of mercu
to the downstream reaches of Marsh Creek. All of the other tributaries, combined,
accounted for approximately 1 gram of daily high flow mercury load at the time of this
assessment, as compared to over 18 grams per day calculated to be moving concurrently
through lower Dunn Creek toward Marsh Creek. Loads in Marsh Creek below the Dunn
Creek confluence, at 10-16 grams per day as far downstream as Oakley, were dramatically
greater than levels seen upstream of this confluence and in other tributaries away from mine
influence. The mine inset map (Fig. 8) demonstrates that the great majority of the Dunn
Creek mercury load derives specifically from the tailings piles. The greater proportion of
this tailings-derived load enters lower Horse Creek without moving through the settling
pond. A load of 19.6 grams of mercury per day was calculated for lower Horse Creek
above the settling pond outlet, while the corresponding mercury load moving out of that
pond was calculated at 7.2 grams per day. . .

At the time of this sampling, the data indicates that a portion of the upstream mercury
load was actively sedimenting out of the water column in the course of moving
downstream. Total aqueous mercury loads generally declined, moving downstream from
the mine area. This occurred near the mine (Fig. 8) as well as along.the length of Marsh
Creek below the Dunn Creek confluence (Fig. 7). The combined mercury loads from
Horse Creek (19.6 g/day), the settling pond (7.2 g/day), "My" Creek (2.0 g/day), and

22




X4

Figure 7. Marsh Creek Watershed
Aqueous Mercury Bulk Loads
(grams mercury per day, late M arch 1995)

18.11 =5

(4.3%) =
= B2z
g Bwess

2.50) 12.38
(2.12) =

(2:38) 5

=
Brones  0.08 gfz
Ck ©.02)

{

Marsh Ck
—— . @ MARSH CREEK
Y RESERVOIR

m{ Ty 0.2
1043 ¥ {0.09) \
7~ 0.12) X >
Curry Gk Upper Marsh

i

t {<0.45 pm)

grams/day fotal Hg

miles

1819 Honois "5

10IrOHd INJASSISSY AHAOHIN ATHSHILYM HIFHG HSHY N 5664




1995 MARSH CREEK WATERSHED MERCURY ASSESSMENT PROJECT D.G. Slotton et al.

1857 ™ Morgan
AL 196  Territory
MY (0.15)  Road

OreHouse < 0.01
Spring M

MINE ' G
TAILINGS A

ANEENRELIDL I,

el
= ‘
3
SRR R I RN

<001 0

{(<0.45 pm)

e 1

16
o Figure 8. Aqueous Mercury Bulk Loads in the Vicinity
of the Mt, Diablo Mine
{Measured Concentrations x Measured Flows)
12 (Late March 1995)

2

ey
abede
i

T

grams/day total Hg

24




1995 MARSH CREEK WATERSHED MERCURY. ASSESSMENT PROJECT D.G. Slotion et al.

%

Table 5. Watershed Aqueous Mercury and Suspended Solids Bulk Loading Data

Agqueous Total Hg Suspended Solids
Site Raw  Filtered - (TSS)
(grams/day) (kilograms/day)

Upper Marsh Creek 0.224 0.089 1,110.0
Curry Creek 0.427 0.123 2,640.0
Marsh Ck above Perkins Ck 0.753 0.215 5,160.0
Perkins Creek 0302  0.140 102.0
Upper Dunn Creek 0.046 0.035 7184
Upper Horse Creek- 0.005 0.003 0.2
“My" Creek 1960  0.146 55.9
OreHouse Spring 0.048 0.002 0.3
Trickle coming from tailings 4.290 3.970 5.7
South Pond outlet 7.230 7.230 3.2
Horse Creek @ tailings 19.600  17.100 81.2
Dunn Ck below mine confluence 18,100 4.310 257.0
Marsh Ck below Dunn Ck conf. 16.200 4.380 3,960.0
- Mid Marsh Ck @ rd. crossing 13.100 2.500 . 6,070.0
Marsh Ck above Reservoir 10.200 2.380 6,250.0
Briones Ck @ Deer Valley Rd. 0.059 0.020 614.0
Marsh Ck below Reservoir 12.390 2.120 9,800.0
Marsh Ck @ Delta Rd. 9.880 1.680 14,100.0

Aqueous Merhyl Hg

Raw  Filtered

{grams/day}
Marsh Ck above Reservoir 0.055 0.030

upper Dunn Creek (0.05 g/day) totaled 28.8 grams per day, while the load measured in
Dunn Creek just below the mine site was considerably lower at 18.1 grams per day. The
load in downstream Marsh Creek one mile below the Dunn Creek confluence was still
lower at 16.2 grams per day. The decline in the mercury load suspended in the water
column continued, moving downstream, with 13.1 g/day measured at the site halfway
down to the reservoir and 10.2 g/day measured just above the reservoir. This consistent
pattern indicates that a portion of the mcrcufy load was falling out of the current along with
sedimenting particulates. However, we note that much or all of the previously suspended
sediment that settles out within the channel itself during post-storm and lower flow
conditions may ultimately be transported downstream to the reservoir and beyond under
higher flow conditions, particularly with the spike increases in flow typical during large
storm events. ’

The bulk load data additionally indicates that all significant mercury loading to the
Marsh Creek watershed is accounted for by the upper watershed tributaries. The steady
drop in aqueous mercury loads measured in Marsh Creek, from the Dunn Creek confluence
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down to the reservoir, precludes the possibility of any important additional inputs of
mercury from other sources along that stretch.

3.1.1.4 Mercury Mass Balance

Table 6. Calculated Relative Mercury Mass Balance Contributions of Upper Watershed Sources

Filtered Total Hg %

Site Raw Total Hg %
(grams/day) (grams/day)

Perkins Creek : 0.30 1.6% 0.14 3.0%

Marsh Creek above Perkins Cree 0.75 3.9% 0.22 4.6%

Dunn Creek below mine confluence 18.11 94.5% 4.31 92.4%

(19.17)  (100.0%) (4.67)  (100.0%)

Marsh Creek above Perkins Creek 0.75 (3.9%) 0.22 4.6%)

Upper Marsh Creek 0.22 1.4% 0.09 1.9%

Curry Creek 043 2.6% Q.42 2.1%

(0.65) (3.9%) 0.21) * (4.6%)

Dunn Creek below mine confluence 18.11 (94.5%) 4.31 (92.4%)

Upper Dunn Creek 0.05 0.2% 0.03 0.1%
"My" Creek 1,96 6.4% 0.15 0.5% -

South Pond Outlet 7.23 23.7% 7.23 27.2%

Horse Creek at Tailings 19.57 64.2% 17.15 64.5%

(28.81)  (94.5%) (24.56)  (92.4%)

TAILINGS ALONE :

Horse Creek at Tailings 19.573 64.21% 17.146 64.51%

(- Upper Horse Creek) - 0.005 -0.02% -0.003 -0.01%

19.568 64.19% 17.143 64.50%

) - D)

South Pond Outlet 7.230 23.72% 7.230 27.20%

(- OreHotise Spring) -0.048 -0.16% -.0.002 -0.01%

7.182 23.56% 7.228 27.20%

TAILINGS ALONE 26.75 87.8% 24.37 91.7%

Based on the data collected during this representative post-storm, elevated flow
sampling, we have constructed a mass balance of the relative contributions of mercury to
the watershed from the various upstream tributaries. These tributaries have been
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demonstrated to provide essentially all of the watershed's mercury loading. The data are
presented in Table 6 and in Figures 9 and 10. The technique used to arrive at these values
is described in section 2.3.1. These are our best estimates of the true proportional inputs of
mercury from the different source regions to the Marsh Creek watershed.

In this analysis, the Dunn Creek inflow to Marsh Creek represents 94.5% of the total
mercury loading to the upper watershed. Though the bulk of the water and transported
sediment derive from upper Marsh Creek, Curry Creek, and Perkins Creek, tﬁese major
tributaries accounted for only 5.5% of the watershed’s mercury.

Of the 94.5% of the watershed mercury estimated to derive from Dunn Creek, itis
apparent that the overwhelming majority comes from the Mt. Diablo mine. The upper
stretches of Dunn Creek and Horse Creek, above the influence of the mine, together with
the Orehouse spring flow, accounted for less than 0.4% of the total mercury (Fig. 10).
"My" Creek contributed a moderate load of 6.4%. We are not clear at this time whether
this particular stream is amenable to straightforward mitigation options.

Our major interest is in the flows emanating from the tailings themselves, as they are a
'very localized source that represent the County's best and most cost-effective mitigation
focus for watershed mercury cleanup, if they in fact constitute the majority of the source.
The data indicate that this is indeed the case. Subiracting out the small mercury loads of the
Orehouse spring and upper Horse Creek, the relative mercury loading to the entire
watershed derived specifically from this comparatively small region of mine tailings is
estimated to be approximately 88%. The majority of this tailings-based load (64.2% in this
analysis) enters lower Horse Creek without passing through the settling basin.

This information suggests that mitigation work directed specifically at the mine tailings,
in order to lessen the export of mercury, may be a very sensible and cost-effective
approach.

3.1.1.5 Suspended Solids

Suspended solids (TSS) data for the 18 stream sites are presented on a concentration
basis (mg L-1, = parts per million) in Table 4. This is a measure of particulate matter,
primarily sediment, in the water. Suspended solids are of importance to mercury dynamics
as they generally constitute the major vector of downstream mercury transport in running
water. Mercury can be incorporated into the mineral matrix of particles as well as surface-
adsorbed. Upon loosing velocity in the downstream reservoir and delta, these particulates
deposit at the bottomn as sediments and constitute the bulk of the total mercury in those
Systems.
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Highest concentrations of TSS were seen in the flows on and around the tailings (to
104 mg L-1), where iron and other metals were actively precipitating. The small Briones
Creek, which drains farmiand, was relatively very turbid as well (61 mg L-1). Upper
Marsh Creek and Curry Creek (~32 mg L-1), the dominant sources of flow to the
watershed, were quite turbid with suspended solids during this post-storm sampling
period, while Perkins Creek (3 mg L-1), "My" Creek (11 mg L-!}, upper Horse Creek (1
mg L-1), and upper Dunn Creek (1.5 mg L-1) were flowing quite clear. Below the Dunn
Creek confluence, suspended solids concentrations in Marsh Creek generally increased
steadily, moving downstream toward the reservoir and below (19 mg L-! below the Dunn
Creek confluence, increasing to 54 mg L-! near Oakley).

As described above for mercury, the actual bulk loads of suspended solids moving
through the different stream sections at the time of this sampling can be calculated by
weightihg the measured concentrations of TSS by the corresponding flows. These data are
presented in Table 5 in units of kilograms per day and, Figure 11, as metric tons (1,000
kilograms, = 2,200 pounds) per day. The pattern is in sharp contrast to the mercury
findings. Whereas the Dunn Creek mercury load overwhelmingly dominated that of the
entire watershed, the suspended solids entering Marsh Creek from Dunn Creek represented
only a very small fraction of the overall suspended solids load measured in downstream
Marsh Creek. The Dunn Creek suspended solids load was calculated to be 0.26 metric
tons/day, as compared to a combined 6.86 metric tons/day measured at the reservoir
inflows. The Dunn Creek contribution of suspended solids therefore represented less than
4% of the total load measured entering the reservoir. While approximately 88% of the
watershed's mercury was calculated to derive from the taifiﬁgé'piles at the Mt. Diablo mine,
these suspended solids data indicate that an estimated 95% of the drainage's susﬁended_
solids load comes from tributaries which were found to be relatively very low in mercury--
i.e. those tributaries other than Dunn Creek (including "My" Creek) and Perkins Creek.

In Table 4 and Figure 12 we have estimated the mercury concentration of the suspended
particulates at the different sites, in consistent units of dry weight milligrams of mercury
per kilogram suspénded sediment (mg kg-!, = parts per million). We note that the
dominant sources of suspended sediment to the watershed--upper Marsh Creek, Curry
Creek, and the small tributaries entering Marsh Creek along its lower length--were
measured or demonstrated to be very low in suspended sediment mercury concentration, on
the order of 0.1 ppm. This is in comparison with Marsh Creek TSS mercury levels
between the Dunn Creek confluence and the reservoir of 1.3-3.0 ppm. Clearly, if the load
of mercury emanating from the Mt. Diablo mine site can be significantly lessened, the
natural suspended sediment loads transported through the Marsh Creek watershed in future
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